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Red October' Supermagnet 
Motors With IVIo Moving 
Parts Are Now For Real 
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Superconducting magnets propel 
ajet-thrust submarine freighter 
under the polar Ice cap. 
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There's never been a car like Thiinderbird. 
And there's never been a Thunderbird like this. 



Quality by design. 

The idea is simple: commitment to tlie 
excellence of each vehicle component can 
result in improved vehicle quality overall. 
An example: over 400 of Thunderbird's 
mechanical, operational, and comfort fea- 
tures were compared to features on cars 
like Mercedes 190E, Toyota Supra L, and 
BMW 633CSi. By employing this kind of 
detailed analysis, Ford strives to make 
each new vehicle superior to what we've 
offered before. It's all part of insuring that 
Quality is Job 1. 

Structural integrity. 

Thunderbird was designed with 
increased structural adhesives at joints 
and two-part expanding foam throughout. 

Buckle up-together we can save lives. 



This not only results in reduced noise 
and vibration in the passenger compart- 
ment, but allows for a longer, wider wheel- 
base that gives the vehicle a more substan- 
tial feel over the road. 

Ride and handling. 

Thunderbird features a four wheel 
independent suspension with rear con- 
trol arms and a front tension strut 
that are "double isolated!' All of which 
helps to insure less harshness in ride 
and in handling. 

"Speed sensitive" rack and pinion 
steering also adds to the Thunderbird's 
"feel." It adjusts the amount of power 
assist from light effort steering at lower 
speeds to a firmer feel at faster speeds. 
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Power. 

Thunderbird's 3.8 liter V-6 features 
"low friction" roller tappets and sequen- 
tial electronic fuel injection. Also, light- 
weight components like magnesium 
rocker covers assist in providing a better 
power-to- weight ratio. 

Aerodynamics and ergonomics. 

This is the most aerodynamic 
Thunderbird ever designed. Which trans- 
lates into less wind resistance, improved 
hcmdling, and reduced interior noise. 
Ergonomically, there's more head, shoulder, 
hip, and leg room than the Thunderbird 
of just a couple of years past. 

FuUy equipped. 

Thunderbird LX features air condition- 



ing, power windows, electronic AM/FM 
stereo with cassette player, speed control, 
fuel/distance computer, and full electronic 
instrumentation. All standard. 

Best-built American cars. 

The best-built American cars are built 
by Ford. This is based on an average of 
consumer-reported problems in a series of 
surveys of all Ford and competitive '81- '89 
models designed and built in North 
America. At Ford, "Quality is Job 1." 



Ford Thunderbird 



Have you driven a Ford... lately? 
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For better performance, 
fill up with premium. 




If you're looking for a way to improve your vehicle's 
performance, install a set of Bosch Platinum spark 
plugs. And step on it. 

The minute you do, you'll get smoother 
acceleration, improved fuel 
efficiency, and, of course, 
quicker starts. As you can see 
in the cut-away, Bosch Platinum 
has a 99.9"/o pure platinum cente, 




electrode engineered into a revolutionary extended 
insulator design. It's the only plug in the world 
with this feature. 

Next time you change your plugs, try a set of 
? « *»» Bosch Platinum, the premium 

^ 1 ^ ^P''^'"'^ P1"S- "^""''^ t)e 

I J JS better off in the long run. 

To locate the Bosch dealer 

nearest you, call 1-800-882-8101. 




OI990 Robert Bosch Corporation, Sales Group. The Bosch name and symbol aie registered trademarks. 



BOSCH 

The Ultimate Spark Plug. 
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EDITORS 
NOTES 



How DOES ONE go about comparing the performance of the new 
group of 4-door sport/utility vehicles? Well, first you make about a mil- 
lion phone calls to nine different motor vehicle manufacturers. Eventually, 
you end up with nine sport/utes in roughly the same vicinity — in our case, for 
this month's comparison test, Los Angeles. Then you rent Los Angeles 
County Raceway and Willow Springs road racing circuit, so that you have 
places to conduct the battery of instrumented tests you'll need. At some 
point in time, four editors, one art director and three assistants get on a 
plane in New York City and fly out to L. A. with suitcases and trunks loaded 
with test gear. Once they land, everyone fans out, collects all the vehicles 
and drives them to a hotel parking lot. Now, at last, the actual testing can be- 
gin. This is about how it went with this month's sport/ute shootout (and with 
all our comparison tests). The actual testing took another several days. 




Then the raw data had to be tabulated and compiled, the story written and 
laid out and, viola! — you have what you see on pages 55-59 of this issue. The 
one missing ingredient is the photos you see that accompany the story. For 
this story, we called on Rich Cox. We consider Cox to be the Top Gun of 
West Coast shooters, even if he does charge an arm and a leg and shows up 
with his own entourage of assistants, adding mightily to the controlled chaos 
at any auto test site. But Cox always gets the shot and much of his work bor- 
ders on art. Look for his photo credit and work in this and other issues of 
PM. ... I was probably the only person in the world who didn't read The 
Hunt For Red October by Tom Clancy, the master creator of techno-thrill- 
ers. So when I saw the movie recently, and Alec Baldwin and Sean Connery 
started talking about propulsion systems with no moving parts, capable of 
hurtling a submarine through the depths at unprecedented speeds, I said, 
hey, that's our August cover story. And so it is. It's real. Working models of 
such propulsion systems already exist. And you can read all about it begin- 
ning on page 60. Till next time. 




X Jbe Oldham 
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Pciul Flinn, Construction Superintendent Weatherford, Texas. 
Over the past 40 years, he's never worked without his favorite hat Or his Skilsaw. 

made It firstA^fe make It last 
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The World Cbampionsbip-winning 
Mercedes-Benz team now uses only one 
make of tires: Goodyear Eagles. 




Mercedes-Benz is known 
throughout the world for 
quality, technical innovation 
and engineering briUiance. 

Nowhere are all of those 
qualities more apparent than 
in the highly exotic and very 
sophisticated Championship- 
winning Mercedes-Benz race cars. 

These are the cars that, in 1989, won seven of 
the eight endiuance races that constitute the FIA 



A Goodyear Eagle 
"contact patch' Where 
an Eagle demonstrates 
its superiority. 



"WE'D UKE TO TAKE YOU INS 
BECAUSE THAT'S WHERE THE RE 



The changes are real, not just cosmetic. 
They reflect a change in General Motors 
itself. In the way we work, and in the way 
we work together. 

We've listened to what you said about 
quality. We've heard your demands for 
reliable, durable cars and trucks. And 
we've responded with new vehicles, with 
new technology, with new production 
methods in new and refurbished plants. 

THE HEART OF GM QUALITY 

We've introduced 77 new models 
since 1985. Almost all the cars and half 
the trucks we make. All re-designed and 
engineered to dramatically improve quality. 

The looks are new. But that's not all. 
The big improvements ore in the engines, 
transmissions, and electrical systems— the 
heart of ony car or truck. And we're 
continuing to improve. 

MEASURABLY BEHER 

GM builds cors you can count on for 
the long term. No U.S. carmaker hos done 
that job better in the last five years. In fact 
one measure of dependability, the J. D. 
Rawer dependability study of 1985 models, 
ranks GM highest in vehicle dependability 
among all Amencan manufacturers.' 



800 




DISCREPANCIES PER 100 CARS 
IWeiqhied Ave'oqes) 


600 






400 




fUROPfAN ^^^^^ 


200 
n 


MPANESt T 


1980 


1989 



Since we built those cars, independent 
measures have confirmed that our quality 
has improved substantially. The differences 
today between GM and the best imports 
are very small indeed. 

According to one quality study by 
Harbour & Associates, vtre're better than 
the averoge European make, and the dif- 
ference between GM and the average 
Japanese import is less than one-half of 
one discrepancy per car. Our own tracking 
confirms GM's significant improvement. 



GREATER DURABILITY 




nil 



According to R. L. Fblk Registrations, a 
higher percentage of 10-year-old GM cars 
are still on the road than '79s from Ford, 
Chrysler, Mazda, Nissan, Toyota, or Honda. 

RELIABLE ENGINES 

GM's engines are more dependable 
than those of all other domestic carmakers. 
Our 3800 V-6 is at the top in engine 
quality among engines from all makers, 
foreign or domestic. That's the finding of 
the most comprehensive customer-based 
survey in the auto industry. 




conditioning systems than cars from 
Hondo, Nissan, or Mazda. 

PROBLEM-FREE TRANSMISSIONS 

Any car or truck is only as reliable as its 
transmission. And our automatic transmis- 
sions are more problem-free than those of 
any domestic com- 
petitor—and 
most imports.'^ ' 

This year 
GM IS introducing an 
electronically controlled 
transmission that is 
linked with the engine's 
control system. An 
electronically integrated 
powertroin raises fuel 
efficiency — 
lowers em is- ^ 
sions, and im- 
proves response. ^ 




In the latest evaluation of 1989 engine 
quality, the 2.3-liter Quad 4 was as 
problem-free as 2-liter engines from Toyota 
or Honda after three months ownership. In 
the latest survey of a full year of owner- 
ship (for 1988 models), Cadillac owners 
reported fewer engine problems thon 
Toyota or Mercedes-Benz owners — a tribute 
to the 4.5-liter V-8 engine. In 1990, we're 
striving to deliver the quality you demond. 

BEHER-BUILT AIR CONDITIONING 

The reliability of major mechanical 
systems is important to our customers. 
GM's new cars have better-built air 



TECHNOLOGY THAT LASTS 

GM is the only domestic manufacturer 
to design and build multivalve engines. 
And we build them to last. Our 16-valve 
Quad 4 has already run the equivalent 
of 100,000 miles at 100 mph without stop- 
ping under test conditions. 

On the endurance track, a full-size 
Chevrolet sport truck equipped with GM's 





DE OUR CARS AND TRUCKS. 
CHANGES IN QUALITY ARE" 



350 cu. in. V-8 captured the Hulman 
Trophy for sustaining 100 mph for 24 
hours at Indianapolis. 

MOST TROUBLE-FREE U.S. CARS 

For the second year in a row, Buick 
LeSabre is the most trouble-free American 
car. That's the finding of the new 1990 
J. D. Fbwer and Associates Initial Quality 
Survey." Initial quality like this helped 
Buick repeat for 1990 as the highest- 
ranking U.S. nameplate. 

Chevrolet's Lumina Coupe was ranked 
as the top midsize specialty car in the new 
study — based on owner-reported problems 
in the first 90 days of ownership. 




CORROSION PROTEaiON 

We offer the highest level of exterior- 
galvanized corrosion protection in the world. 
In fact, we're the only high-volume carmaker 

extensively using two-sided 
^7 '-I galvanized materials to protect 

'.' against rust. 



That's how we can stretch our limited 
warranty's corrosion coverage to six years 
or 100,000 miles minimum.3 

99.9% CERTAIN STARTS 

Virtually every engine in every GM car 
or light truck features electronic fuel 
injection. Electronic sensors measure 
temperature and 
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engine conditions. 
Re-designed injectors and engine control 
computers meter the right amount of fuel 
for sure starts. 

These GM cars start the first time, hot 
or cold, in any weather, regardless of 
where you live in the United States. 

HIGHLY SATISFIED CUSTOMERS 

GM's Cadillac division has been the 
highest-ranked domestic nomeplate in cus- 
tomer satisfaction for the past three years.^ 

The customers of every other GM 
division are highly satisfied as well. After 
six months of ownership, at least 95% of 
all Chevrolet, Fbntiac, Oldsmobile, Buick, 
Cadillac, or GMC Truck owners would 
recommend a vehicle from that GM division 
to a friend. 

ENDURING VALUE 

Over the last 10 years, cars built by 
General Motors have kept more of their 
original value, on the average, than cars 
made by any other U.S. manufacturer. 
Chevy and GMC trucks retain more of 
their original value than trucks sold in the 
U.S. by any other manufacturer 
in the world — foreign 
or domestic.5 




WE COVER EVERY PART 

We back our vehicles the way we build 
them. Our Bumper-to-Bumper Plus limited 
warranty covers every part of every GM 
car or light truck. For three years or 
50,000 miles.6 




BUMPER TO BUMPR PUIS 

3 YEAR/50.000 MILE UMrTED WAfWANfTY 



WE CARE ABOUT YOU 

We care what you think about GM 
quality. Fteople throughout General Motors— 
the GM Quality Network— have taken a 
long, hard look at the cars and trucks we 
build. And the way we build them. 

Today there is o new pride at GM. A 
new commitment to quality. A clear focus 
on our customers and on their needs. A 
dedicotion to continually improving our 
vehicles. Year after year Until every model 
is as good os the best in the world. 

We've accomplished much already We 
invite you to take a good, close look at the 
results: our new GM cars and trucks, and 
the new level of General Motors quality. 

1: J. D. Power ond Associoles Vehicle Dependability 
Index Study. S'^ In a ranking of the three domestic 
manufacturers, based on tilings gone wrong to 
4 to-5-year-oW 1985 model vehicles in the post 12 
months. 

2; GM owner-satisfaction survey for first quarter of 1990. 
3: See your GM dealer for details of this limited 
worronty covering corrosion. 
4: J. D. Power and Associates 1987-1989 Cor 
Customer Satisfaction with Product Quality and Dealer 
Service^ studies. After one year of ownership. 
5: GM corporate study of 3-to-5-year-old used 
vehicles resold between 1979 ond 1989 
6: Tires on GM cors are worranted by their manufac- 
turers. Codillac's Gold Key Bumper-to-Bumper limited 
warranty offers coverage for 4 year5/50,000 miles, 
ond Codilloc's Allonte is bocked for 7 years/ 100,000 
miles. See your GM dealer for details of the limited 
warranty. A deductible applies. 

PUniNG QUALITY 
ON THE ROAD 



GM 



MARK OF EXCELLENCE 

Chevrolet Fbntiac Oldsmobile 
Buick Cadillac GMC Truck 



Cor 



"SOME OF THE 77 ALL-NEW MODELS WFVE 

INTRODUCED SINCE 1985. 
ALL RE-DESIGNED AND ENGINEERED 
TO DRAMATICALLY IMPROVE QUALITT 




CHEVROLET LUMINA EURO SEDAN CHEVROLET <-DOOR S IO BLAZER 4X4 CHEVROLET FULL SIZE PICKUP 
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Missing 
Horses 



AFTER reading your 
story, "Heavy Metal 
Haulers" (page 53, May '90), 
I wonder why a 1990 "high- 
tech" 454 Chevy engine in 
your test truck produces only 
230 horsepower when, in the 
same issue on page 100 (Car 
Care Guide, "A Gallery Of 
Great Cars"), a 20-year-old 
1970 Chevy Chevelle with a 
454 produces 450 horsepow- 
er? I thought things were 
supposed to get better in 20 
years, not worse. Keep up 
the good work. 

ANDREW MARFINK 
WARREN, PA 

Close Shave 

If the Gillette "Sensor" razor 
cost $200 million to research 
and develop (Tech Update, 
"Cutting Edge Redefined," 
page 18, May '90), then it's no 
wonder that the United 
States is losing its position in 
the world as a manufacturing 
leader. While it's good to 
know that Gillette has a new 
product, I'd like to see a blind 
shaving blade comparison 
test as a real-world evalua- 
tion. 

LAWRENCE A. BECKSTED 
SAN RAFAEL, CA 

Re-Volting 
Situation 

The electric car ("Batteries 
Are Included," page 134, 
April '90) is nothing more 
than slick public relations on 
the part of all auto compa- 
nies. In 1963, the Pennsylva- 
nia Power Co. assembled an 
electric car using a VW bug 
chassis and a rear seat full of 
lead-acid batteries which 
performed as well as the GM 
Impact car. I drove it, and it 
could burn rubber on hard 
acceleration. 

The electric utilities real- 
ized, even at that early date, 
that electric-powered vehi- 




Engine po\A/er: They don't make 
them like they used to. 

cles could not be the answer 
to energy and air-pollution 
problems because the capaci- 
ty of America's powerplants 
cannot supply the recharging 
needs for millions of autos. 
Atmospheric pollution would 
be switched from petroleum 
hydrocarbons to that derived 
from coal combustion, which 
doesn't really ease the prob- 
lem. DOUGLAS A. KOHL 
OSSEO, MN 

Tlirust Buster 

I read with interest the item 
in Tech Update ("Biggest 
Jetliner Engine," page 16, 
May '90) on General Elec- 
tric's plans to build a high- 
bypass turbofan engine that 
will eventually produce up to 
95,000 pounds of thrust. I 
wonder if G.E.'s decision 
to borrow the inadequate 
thrust reverser systems 
from earlier engines includes 
a willingness to accept the re- 
sponsibility of a performance 
record that includes numer- 
ous accidents due to inade- 
quate stopping ability. 

I think air travelers de- 
serve a change that's long 
overdue. 

BERT KENNETH BRANDT 
RENTON.WA 

Cutting Remaric 

I have been a long-time read- 
er of Popular Mechanics 



and found it to be an excellent 
magazine. But I was some- 
what appalled at the state- 
ment made in the Home 
Finance column (page 38, 
April '90): "It's the same kind 
of bargain as you'll get from a 
surgeon who, if you can't af- 
ford the operation, will offer 
to touch up the X-rays for 
much less." 

As a physician and sur- 
geon, I find this statement to 
be offensive. Maybe I inter- 
preted the statement incor- 
rectly, but my interpretation 
is: "If you can't afford the op- 
eration, I will do it for less, or 
do second-class surgery." 

MILTON R. TIGNOR JR., M.D. 
WEST PALM BEACH, FL 

Cable Vision 

Your article on the Hawaiian 
deep water cable project in 
your May issue (Tech Up- 
date, "Cable Laid At Record 
Depth," page 20) accurately 
portrayed the challenges and 
success of the program. 
However, should the com- 
mercial aspect of the project 
come about, the deep-sea 
electrical connection you 
wrote about would be be- 
tween the geothermal fields 
on the islands of Hawaii (not 
Maui) and Oahu. 

Hawaii is the most 
oil-dependent state 
in the union with 
more than 90 per- 
cent of the oil com- 
ing from foreign 
sources. We are 
currently nego- 
tiating with a 
consortium for 
the possible pur- 
chase of up to 
500 megawatts 
of geothermal 
energy and ship- 
ment of that 
power from Ha- 
waii to Oahu. 

PM's shop project 
Improved upon by 
reader Klrdiman. 



If we can negotiate a price 
that is reasonable to our cus- 
tomers and be assured of an 
adequate resource, the de- 
velopment of up to 500 
megawatts of renewable geo- 
thermal energy would be a 
huge environmental plus in 
our fight against global 
warming. It would also move 
the state of Hawaii many 
steps forward in its quest for 
energy self-sufficiency, and 
decrease the potential for a 
disastrous oil spill by reduc- 
ing our oil imports by 387 mil- 
lion gallons a year. 

SCOTTSHIRAI 
COMM. SUPERVISOR 
HAWAIIAN ELECTRIC CO. 

HONOLULU, HI 

Desic Project 

I am enclosing some snap- 
shots of the secretary desk I 
built from the article you ran 
in your November '89 issue 
(Woodworking Guide, page 
71). I enjoyed making this 
desk. The prints were clear, 
accurate and very well pre- 
sented. 

I made a slight change in 
designing the front drop 
drawer. I used a brass inlay 
on the cover. 

HARVEY KIRCHMAN 
NO ADDRESS GIVEN 
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Car-Powered Ferry 

The entrepreneurs of the 
Model-T era were always 
looking for new ways to har- 
ness the power of the auto- 
motive engine. Take the 1- 
car ferry we put on our cover 
three quarters of a century 
ago. You put your car on a 
small barge, jacked up the 
rear end, and clamped the 
spokes of your rear wheels to 
the axles of the boat's twin 
paddle wheels. With your 
foot on the gas pedal, you 
powered your way across the 
bay. Total cost of the ferry in 
1915-doUars:$100. 



Sign Of The Times 

The bUlboard below, mount- 
ed along every highway en- 
tering the county, says a lot 
about the early years of the 
20th century. We reported 
that the system worked very 



well, and that for a while a 
grassroots movement strove 
to extend the honor system 
to all counties between Los 
Angeles and San Francisco. 
We can only wonder, wistful- 
ly, what became of it. 



MOTORISTS ATTENTION! 

YOU ARE ON YOUR HONOR 
FRESNO COUNTY HAS NO SPEED COPS 
DRIVE SO THEY WILL NOT BE NEEDED 

SPEED UNIT 30 MILES PER HOUR = Board of Supervnan 
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Final Frontier 

The Space Age was decades 
away, but pioneers at Cal 
Tech were laying the ground- 
work. Crouched behind 
sandbag walls, they detonat- 
ed rocket motors and gauged 
the effects of 5000° F tem- 
peratures on nozzles and fir- 
ing chambers. The test motors, 
fixed to torsion balances, 
vented their exhaust at 3600 
mph, charring and twisting 
the steel nozzles. The re- 
searchers' aim: to loft a 3- 
stage rocket to 500,000 ft. , 5- 
times higher than any man- 
made object had ventured. 




Sky Eyes 

Radar was still largely a miU- 
tary tool, but civil aviators 
were hoping to reap some 
benefit. The airspace above 
Chicago and New York was 
becoming thick with DC-3s, 
and pilots had no air-to-air 
communications, only air-to- 



25 YEARS AGO: AUGUST 1 965 




Backyard Railroad 

For the home craftsman with 
an indulgent streak, we 
placed on our cover the latest 
in a series of extravagant 
homebuilt toys, sure to draw 
gasps from the most jaded 
tyke. The Backyard & Bird- 
bath R. R. chugged along at 5 
mph on 2 X 4 rails. Steam 
streaming from the stack be- 
lied the fact that power really 
came from a pair of jumbo so- 
lenoids attached to the con- 
necting rods. For safety, a 
simple handbrake would halt 
the train in a half turn of 
the wheels. 



Low-Tech 
Cyborg 

Given the primitive 
state of mid-'60s 
computer technol- 
ogy, the only way to 
get a robot to work 
was to let a human do 
the thinking. Our 
writer offered his 
brain to science, tak- 
ing a spin in an au- 
tomaton called the 
Pedipulator at Gen- 
eral Electric's Ad- 
vanced Technology 
Laboratories in 
Schenectady, /j 




ground capability. Aeronau- 
tical engineers, therefore, 
proposed arming all airliners 
with interplane phones and 
collision-avoidance radar 
systems. The "radio head- 
hghts" would probe 60 miles 
ahead, setting off a warning 
light if collision threatened. 



New York. Designed 
to demonstrate a 
human's ability to 
balance a 2-legged 
cyborg, it was one of 
an emerging class of 
research vehicles 
called cybernetic an- 
thropomorphic ma- 
chines (CAMs). The 
builders envisioned 
CAMs one day humping 
girders around ship- 
yards and other heavy 
manufacturing sites, 
' V and charging over 
rough terrain as 



Army vehicles.] 
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ONE STEP AHEAD 



The Best Radar Detector Ever Made Is Now Even Better. 
What Does That Mean to You? PLENTY. 





How Can The Best Qat Better? 

The answer to that question is simple: The new 
ESCORT picks up radar signals from farther 
away than ever was possible before... in its 
new, smaller, streamlined case. 

Advanced Computer Technology: 
What's New Under the Handsome Case 

The all-new ESCORT literally uses space-age 
technology-Digital Signal Processing (DSP), 
the same advanced system NASA uses to 
"sharpen" radar Images. 

If you like technical talk, here's what DSP 
does: It samples incoming radar signals 50,000 
times a second. Information is digitized and 
analyzed by a signal-recognition computer. 



The heart of ESCORVs DSP 
circuitry is a custom version 
of the Motorola DSP 56000. 
This 20 MHz 24 bit parallel 
HCMOS processor /s capaUe 
of 10.25 rr)illion instruc- 
t/ons per second, and is also 
used in Steve Jobs' new 
$10,000 NeXT computer. 



MOTOROLA 
DSP 56000 
ESCORTI 20MHI 
eCMI1989 



Result? Greater distance than any detector 
ever had before. Greater separation of garbage- 
signals. Incredibly fast reaction to instant-on 
traps. Better protection than any driver could 
have had before. 

And oh, yes: The case itself is aluminum, 
finished In non-glare black. ..not cheap plastic. 

A New High Level 
of Safety and Protection 

The new ESCORT brings you up to a level of 
protection no radar detector could provide 
before. You no longer will wander into a sudden 
"beep-explosion," too late to slow down. Even 
distant "instant-on" radar doesn't faze this 
mighty detector. 

Early warning is well beyond the capability 
of eariy detectors without ESCORT'S power and 
sensitivity. You know the value of radar warn- 
ing. You should know, too — Only one detector 
is most powerful: ESCORT 



Here's What the Experts Say 

"If you are a fan of the old Escort, you are 
really going to love the new Escort. ..The unit 
Is the first to utilize Digital Signal Processing 
(DSP) to sniff out weak radar signals." 

-Sport Truck 

"A new automobile radar detector picks up 
weaker signals than was previously possible, 
thanks to Digital Signal Processing (DSP)." 

-Machine Design 

"The new Escort uses Digital Signal Process- 
ing, something not used before in other than 
military applications." 

-Stock Car Rac/ng 

"The new Escort packs ultimate sensitivity 
into a small package. Nothing else even comes 
close, and no wonder. . . No analog device can 
hope to match this performance." 

-BMW Roundel 



■ Just H" high,3W" wide 

■ Visor clip and adjustable windshield 
mount 

■ Alert lamp glows on radar contact 

■ Variable-pulse warning 

■ Hewlett-Packard LED bar graph shows 
radar proximity 

■ Photocell adjusts display to car's 
light level (dark mode for discreet 
operation) 

■ Adjustable volume and mute switch 
(including "automute" to turn down 
volume after first alert) 



Thieves Knonv: 
They Cant Use a Stolen ESCORTI 

ESCORT has a tiny "Digital Key." Use it to 
unlock your ESCORT when you first get it, then 
every couple of months. Without the key, 
ESCORT won't work. 

Thieves know this. When they spot an 
ESCORT smart crooks move on to the next car. 

K Costs No More to Have The Best 

ESCORT costs $295. That's actually less than 
some radar detectors with a fraction of 
ESCORT'S ability. We've built more than two 
million PASSPORT and ESCORT radar detectors, 
and we stand behind every one of them. 
But- 

You don't risk one cent to find out for 
yourself just how much protection ESCORT 
gives you. Use it for one full month. If for any 
reason you think you can get along without 
it, send it back and we'll send you a complete 
refund, even including your return shipping 
costs. What could be fairer than that? 

Use ESCORT for One Month at Our Risk 

Order by Toil-Free Phone 24 Hours a Day, 
Seven Days a Week. 

Call toll-free 1-800-543-1608 



ESCORT 

RADAR WARNING RECEIVER 



$295 Ohio residents add $16.23 ta>. Higher in Canada. 

A product of Cincinnati Microwave, 
maker of RASSPORT and ESCORT. 

Cincinnati Microwave 
► Department 006880 
One Microwave Plaza 

Cincinnati, Ohio 45249 ei99ocMi 



Thompson's' proves that 
ofl and water not only mix, 
but make a better stain. 



Ffew things 
increase the beauty 
and value of your 
house like a fresh 
coat of stain. Trou- 
ble is most stains 
are either oil-base 
or acrylic and leave 
something to be 
desired. The oil- 
base stains pene- 
trate well but tend to chalk and 
fade. Acrylic stains are more 
colorful but tend to chip and 
flake. But now there's a stain 

^ that gives you 

7A«yo^^ the advantages 




Seal 



of both with- 
out the disad- 
Water Seal^ } vantages: 
Stain Thompson's® 
Water Seal* 
Stain. 




Our unique formula gives 
your home beauty that's 
more than skin deep. 

Thompson's Stain has a formula 
so unique it's been granted a 
patent by the U. S . Patent 
Office. It provides the deep pen- 
etrating color of an oil-base 



stain with the durable surface 
protection of an acrylic stain. 
Then we add the waterproofing 
power of Thompson's® Water 
Seal? The result is a stain that 
gives your home beautiful, 
long-lasting color and 
protection. 

Long lasting beauty. 
Long lasting protection. 

As you apply Thompson's Stain 
(Diagram 1), it penetrates 




to anchor the color throughout 
the wood and protect against 
chipping and flaking. 
At the same time (Diagram 2) 



it bonds to the sur- 
face fortifying it 
and protecting 
against chalking 
and fading. All the 
while Thompson's® 
Water Seal* works 
to protect against 
the ravages of 
water and weather. 



Tests prove Thompson's is an 
extraordinary exterior stain. 

To prove how well Thompson's 
works, we 
had an inde- 
pendent lab 
conduct 




Fading and crackiii); 
without Thompsons.' 



extensive 
tests. 



The results: outstanding overall 
protection against fading, 
chalking, cracking; and supe- 
rior waterproofing. 
To get more information, 
call 1-800-367-6297. And 
to give your 
home a freshly ^ 
stained look 
that lasts, get 
Thompson's*^ 
Water Seal® 
Stain. 

C 1990 Thompson & Formby Inc. 
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Water Seal^» 

Stain ® 
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Juiced-Up Roads To Power Electric Cars 



LOS ANGELES, CA— In- 
stead of keeping your electric 
car couped up in the garage 
every night for recharging, 
why not let an electrified 
highway keep the batteries 
alive? Two California utili- 
ties are testing the idea on a 
1000-ft. strip of road in an 
L.A. housing development. 

The system operates on 
the principle of magnetic 
induction. Current passes 
through electric cables bur- 
ied in the roadway, creating 
a magnetic field. Induction 
sets up a second electric cur- 
rent in a metal plate moving 
through the magnetic field. 
Testers are reporting 90- 
percent efficiency in energy 
transfer. 

The plate deploys from the 



bottom of a vehicle and feeds 
electric power to a propul- 
sion motor and to a charging 
system for on-board storage 
batteries. Once off the elec- 
trified roadstrip, the plate 
retracts and the battery 
powers the motor. 

California officials hope to 
electrify a network of free- 
way lanes to give roadway- 
powered electric vehicles 
(RPEVs) unlimited range. 
Costs would run between $1 
million and $1.5 million per 
mile. But whether the idea 
will work outside Southern 
California's benign climate is 
a big question mark. Induc- 
tion requires a smooth 2- to 3- 

Editor Abe Dane 

Asspsiani Editor Gregoiy T. Pope 

Contfibulor Mike Fillon 



in. air gap between pickup 
plate and road surface, and 
pothole-riddled East Coast 
roads may not cooperate. 



Forward-looking, obstacle- 
detection equipment may be 
able to solve that problem, 
however. 



Highlights This Month 

■ Airplane 1995 — Boeing's high-flying 777 
will vie with MD-1 1 and Airbus jets. 

■ Heyl You Take The Wheel— Toyota 
engineers give "concept car" a bizarre 
new definition. 

■ Revenge Of The Diesel — Exhaust- 
recycling system gives new life — and 
stealth — to the venerable diesel submarine. 

■ Seven-Ton Skydiver — Records shatter as 
heavy-payload parafoils glide to the ground. 

■ Venus Unwrapped — Magellan 
begins mapping the mysterious planet. 
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Uke a DC- 1 0 with 747 wings, the Boeing 777 could fly over crowded 30,000- to 35,000-ft. airspace. 



Long-Range 
Twm-Jet 

SEATTLE, WA— Stung by 
competition from Airbus and 
tile incipient tlireat of Mc- 
Donnell-Douglas's MD-11, 
Boeing is trying to lure cus- 
tomers with an all-new plane 
to be called the 777. 

The transcontinental twin- 
jet will carry 830 passengers, 
and a 280-seat version for 
the West Coast-to-Europe 
flights is also in the works. A 
197-ft. wingspan gives the 
777 high-altitude fuel effi- 
ciency, and folding wingtips 
would enable it to negotiate 
airport gates. If it .sells, first 
flight should be in 195)5. 



Six Wheels To Mars 



PASADENA. CA— While 
walking Mars rovers have 
captured attention, .let Pro- 
pulsion Laboratory re- 
searchers say wheels are 
more reliable. A (i-wheeied, 
articulated-chassis vehicle is 
now roaming a canyon here, 
testing autonomous-naviga- 
tion software. 

The rover scans ahead 
with four stereo cameras, 
then plots a course through 
the scanned terrain and fol- 
lows the course. Once fa.ster 



vision processors are gi'aftcd |gv 
on, the rover will be able to 
cover ground at an average 
speed of 1 in. per second. If 
sensors detect sudden dijjs or 
rises, the vehicle halts for 
safety. Meanwhile, data 
from sensors will add detail 
to a low-resolution satellite- 
derived Martian map stoivd 
in the rover's memory. 

Self-steering rover houses 
stereo TV cameras and 
processors in central chassis. 
Front axle holds robotic arm. 




Toyota's Wacky World 



NEW YORK, NY— Chal- 
lenged by a company contest 
for the most impractical vehi- 
cles possible, Toyota's engi- 
neers channeled their 
imaginations into six tongue- 



in-cheek cars that stole the 
Auto Show here in April. 
Tetra runs on three indejjen- 
dently powered plastic 
spheres, with rotations that 
are computer- choreo- 




graphed into omnidirectional 
movement. Similar spheres 
propel the telescopic Daddy 
Long Legs. Also at the show: 
the New Walkei', with eight 
wheels mounted on four legs, 
the voice-activated VCV 
("Turn left!" "Stop!"), voice- 
powered Screamer (the loud- 
er you scream, the faster it 
goes), and "Hey! You take 
the wheel." with basic con- 
trols built into a free-tloating 
steering wheel. 



PROGRAMMABLE 
CONTROLLER 



Omnidirectional spheres carry Tetra (above) and Daddy Long 
Legs (far right). Each of Tetra's spheres has its own motor. 
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DRIVER S CONTROL UNIT 

COMPRESSED-AIR BOTTLE 

PNEUMATIC CYLINDER 

DRIVER 
MOTOR 



Who else offeis 228 action-packed days. 

And an education. 



With the cost of college getting higher and higher, 
it's great to know that someone is willing to help foot 
the bill. 

As part of the Army National Guard we'll give you 
the training and skills you need to do a job. From 
systems maintenance and computers, to communi- 
cations and electronics, you can even use these 
skills in your full-time job. 

We'll also give you ail the excitement and adventure 
you seek while sharing new experiences with friends 
both in college and in Qie Guard. 

To join it takes about two days a month and a few 
weeks a year. In return, you could be eligible for up to 
$5,000 in tuition assistance through the Montgomery 
GI Bill. You may also qualify for an additional $2,000 
enlistment bonus. Finally, you'll earn a minimum 
salary of $11,000. It adds up to $18,000 you can put 
towards your education. 

If you're serious about your future, contact your 



local Army National Guard Recruiting Office, today. 
Just return the coupon, or call us at 1-800-638-7600. 

The Army National Guard. Giving you what it 
takes to get ahead. 

^ Mail to: Amy National Guard, PC Box 564, Hanover, Maryland 21076 ^ 
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Spacecraft To Explore 
Van Allen Belts 



NEW YORK, NY— NASA 
and the Air Force are pooling 
their resources to build a 
4000-pound satellite that will 
report on the effects of the 
Van Allen radiation belts, 
which have mysteriously dis- 
abled spacecraft in the past. 

The 8-sided aluminum 
honeycomb craft, known as 
Combined Release and Radi- 
ation Effects Satellite 
(CRRES), will be launched 
aboard an Atlas Centaur 
Booster this summer. Fol- 
lowing a highly elliptical or- 



bit, ranging from 
22,231 miles to 215 
miles above the 
Earth, CRRES 
will pass through 
the belts twice on 
every circuit. 

To determine 
the properties of 
the radiation 
belts, the space- 
craft contains 24 canisters 
charged with lithium, bari- 
um, calcium or strontium. 
Observed from the ground, 
the brightly colored clouds of 




CRRES satellite undergoes 
checkout (above), before being 
launched Into elliptical orbit 
gauged for maximum exposure 
to Van Allen radiation (right). 



charged particles 
that result from release of 
these chemicals will provide 
clues as to the belts' composi- 
tion. To investigate their ef- 



fects on electronics, the Air 
Force has placed test circuits 
aboard, which it will monitor 
remotely. 




Power-Payload Parafolls 



EDWARDS AFB, CA— 
NASA is testing vast para- 
foils designed to recover 
jettisoned launch-system 
components such as rocket 
engines. The aim is to recycle 
costly parts. 

One 3600-sq.-ft. foil, de- 
signed by Pioneer Aero- 
space, recently carried 
14,000 pounds to the ground. 
The parafoil, called the High 



Glide Recovery System, set 
new records for foil area and 
payload. 

Testers unloaded the pay- 
load pallet from an Air Force 
C-130 flying at altitudes of 
12,000 ft. and 14,000 ft. As 
the main parafoil unfurled, 
ground-based controllers 
guided the drop-test vehicle 
remotely. Commands that 
are radioed to an on-pallet 



Drogue chute first 
guides payload Into 
vertical plunge, then 
releases Itself as main 
105-ft. parafoil 
deploys. 



electronics pod actuate de- 
flection of the foil's trailing 
edge, turning the drop-test 
vehicle left or right. 

By year's end. Pioneer 
plans to demonstrate a 10- 
ton-payload foil, aiming ulti- 
mately for 30-ton capability. 



o 

i 




Supercomputer Bone Models 



Supercomputer image of artificial hip. Image data can be fed 
direaly to numerically controlled machine tool. 



ITHACA, NY— Physicians 
and mechanical engineers 
are turning to the supercom- 
puter to predict the perform- 
ance of artificial joints. The 
goal is to extend the lifetime 
of implants such as prosthet- 
ic hips. 

The reason for bringing 
in high-powered number 
crunchers, such as Cornell 
University's IBM 3090, is the 
difficulty in designing an im- 
plant with a surface geo- 
metry that reflects the com- 
plexity of bone surfaces. 

In addition, as it models 
the bone-implant interface, a 



supercomputer can factor in 
the unequal strengths of dif- 
ferent regions of bone, infor- 
mation that a CAT scan can 
provide. 

The resulting information 
may be used to develop rules 
of thumb that will help in the 
design of a whole family of 
longer-lived implants. 

Researchers involved in 
designing these artificial 
joints liken the process to the 
supercomputer-performed 
aerodynamics computations 
that now routinely precede 
wind-tunnel testing of cars 
and aircraft. 



20 



POPULAR MECHANICS • AUGUST 1 990 



Ineupyour 

dashboard at 
the Kmart 
Auto Sound Sale. 




SPARKOMATIC 
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BASS TREUE 





69.00 



399.97 Everyday Low Price. 

Sparkomatic SR600 AM/FM Compact 
Disc Piayer witli Synthesizer Tuner. 

3-beam laser pickup, 12 FM 
and 6 AM presets, scan and 
standlDy controls, and 25-watt 
output. 

Sparkomatic 



r 



' Your Choice. 
Kraco KPA100 100-Watt Amplifier. 50 watts per 
channel, 3-way input compatible for high level, 
low level and high power Autonnatic remote 
activation. 

Kraco 

Pioneer TS6933 Spealcers. 6" x 9" Maxxial® 
100 watts maximum. 

Pioneer 




18 quality you need, theprice you want 



iite$aii»,tj Place 



• •• 




f Turn up the volume 
Fat prices you cani 
turn down. 




SAVE 2057 

Our Reg. 99.97 Kraco KMP600 AM/FM Stereo 
Cassene with Speakers. Digital display, 3-band 
graphic equalizer and 40-watt power iDooster. 
Includes one pair 6" x 9" coaxial speakers. 

Kraco 



49.00 



1 SAVE 20.97 

Our Reg. 69.97 Sparkomatic C45BP AM/FM 
Cassette Stereo with 5V4'' Dual-Cone Speakers. Car 

stereo featuring locking fast forward, and tone 
and balance control. 

Sparkomatic 




■1 






)000 


- 


ERICS. 


9000 





QQ nn^^"°^ 

Our Reg. 119.99 VB2 Vox Box Blasters 

Multi-Use Component Speakers. ISVi" x ^2V2" 
carpet covered cabinet with 8" woofers and 
3V2" tweeters to deliver 150-watt music power. 

AudioVox 



64.00 Our Reg. 79.97 Sparkomatic 9440 S-UAiy 
Surface-Mount Speakers with dome mid-range 
tweeters and Va" woolers for accurate 
kxiss response 

Sparkomatic 




99.00 



SAVE 15.97 

New! Our Reg. 114.97 AudioVox AVgSZ 
AM/FM Stereo Cassette. Electronically tuned stereo 
with station memory, seek tuning, and locking 
fast forward. 

AudioVox 



■g. 3 



149.00 



SAVE 20 97 

Our Reg. 169.97 Sony ESR11 AM/FM 
Auto-Reverse Cassette Stereo with seek and preset 
quartz tuning. 



Sony 




129.00 



SAVE 2097 

Our Reg. 149.97 Jensen CS4500 AM/FM 
Cassette Stereo with auto-reverse, seek, fader, 12 FM 
and 6 AM presets, and automatic program control. 

Jensen 



159.00 



SAVE 30.97 

Our Reg. 189.97 Pioneer KE2022 
In-Dash Deluxe ETR AM/FM Stereo Cassette 

with auto-reverse, 15-station preset, 
locking fast forward and rewind, 
and liquid crystal display. 

Pioneer 




'too tOH 1M I«H m» IWb 



+ tj- +IJ- +12- +u- 
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69.00 



SAVE 20,97 

Our Reg. 89.97 Sparkomatic SR338 Elec- 
tronically Tuned AM/FM Cassette Stereo 

with programmable station 
memory and seek function. 



Sparkomatic 



Our Reg. 64.97 AudioVox AMF785 50-Watt 
Graphic Equalizer/Amplifier with dual power meters, 
built-in fader and seven frequency controls. 

AudioVox 



The quality you need, the price you want. 



K mart Auto Sound Sale 
Complete with 
and whistles. 




149.00 



I SWE 4a97 

Our 
Reg. 

189.97 Whistler WH750 
Deluxe Radar Detector. 

Com pact fu I l-featu re 
detector with high- 
way/city mode 
switch, pulse protec- 
tion, 5-segment LED 
array and advanced 
selectivity system. 

Whistler 

•Not available in CT and VA. 




I SWE2a00 

' Our Reg. 
79J)0WiiistlerWH22S 
Radar Detector. 

3-segment LED array 
monitors both K and 
X bands, highway/ 
city mode switch, 
one^ear warranty. 

Whistler 

•Not available In CT and VA. 



CRAFHIC tOUAllZTR iOOSTIR 



' □□□□□ i] ■• 
• □□□□□ H ". 




24.00 



Ybur Choice. 



Ybur Choice 

Cobra C39 Plus Emergency CB with Magnet-Mount 
Antenna, or C20 40-Channel CB. 

Cobra 



AudidVox AMP760 Graphic Equalizer or Sparkomatic SK693 onsaie July 29through August ii. 1990. ^ 

6" X 9" Speakers. Not shown: Kraco THP3 3% " Speakers °^ ^ "^^^ ^ 
or Sparkomatic SK63 6" Speakers. 

Sparicomatic / AudioVox / Kraco 



K mart ADVEFTTISED MERCHANDISE POUCY 
Ow tirm intention is to have every athcftised item ,n stock on our s^e^«s It m attvcf^sed pnct is no) anilaM tor purchas* due 
to vy untDre$«en reason. K niart «nH issue i Ran Ctteck on request tor (tie merchandise (one mm or raaamable family quanBtyl 
to be purchased ai me sate price wtwnww »aiiaP» omna se* >om comparaMe quality rtem aia comparaPte reduaion In pnct 



The quality you need, the price you want. 
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Concept Yacht 

KEY LARGO. P^L— Ideas 
for swifter, smoother sailing 
are coming together in a 
sloop now under construction 
at Catalina Yachts' facility 
here. The most radical fea- 
ture on the 65-ft. cruising 
yacht, dubbed AmocoProcy- 
on, is a canting wing keel, 
operated with a hydraulic 
accumulator. Pivoting auto- 
matically to the windward 
when the boat comes about, 
it reduces heeling in strong 
winds, while the wing design 
prevents sideslipping. 

Abovedecks, a unique bi- 
pod mast improves sail per- 
formance, and the two 
carbon-fiber poles can be 
lowered while under way, 
enabling the boat to duck un- 
der 20-ft. bridges. The main- 
sail furls like a jib, on to a 
central stay, and its battens 
are flexible enough to be 
rolled up during furling. The 
jib itself features a self-tack- 




ing mechanism for quicker 
turns. Overall, the high- 
technology craft adds 10 to 20 
percent to sailing speeds, 
says designer Britt Chance. 



Amoco Procyon, conceived by 
Olaf Harken, combines unusual 
rigging with canting wing l<eel 
to mal<e saiiing faster and less 
labor-intensive. 



WING KEEK 




Underwater Diesel 



High and iow pres- 
sure alternate in 
transfer cylinders, 
circulating fresh 
water into absorber 
and dirty water 
overt>oard. Switch- 
over valves reverse 
flow between 
cylinders. 




DIESEL ENGINE 



DIRTY 

EXHAUST GAS 



LOW-PRESSURE 
DIRTY 
SEAWATER 



HIGH-PRESSURE 
CLEAN 
SEAWATER 



HIGH-PRESSURE 
DIRTY 
SEAWATER 



WATER-TRANSFER 
CYUNDER 



ROCKER 
ARMS 



KETTERING, ENGLAND 
— A new type of diesel en- 
gine developed by Indycar 
enginemaker Cosworth En- 
gineering now threatens the 
nuclear sub's monopoly on 
long-range diving ability. 

Nomal diesels don't work 
underwater because expel- 
ling exhaust gases at pres- 
surized depths drains too 
much power. Cosworth 
solves the problem with an 
ingenious exhaust recycling 
system. 

The apparatus centers on a 
carbon-dioxide absorber that 
dissolves exhaust products in 
seawater. Two reciprocating 
pistons shunt clean and con- 
taminated water in and out of 
the absorber. 

A pump along the clean- 
water intake pipe adds 
enough pressure to keep the 
flow moving, yet the total en- 
gine drain is only between 10 
and 15 percent. 

The system could enable 
Third World countries to de- 
velop low-cost submarine 
fleets that needn't surface 
continually. 



Hubble 
Awakens 

HOUSTON, TX— With the 
Hubble Space Telescope 
safely in orbit, controllers 
have begun the lengthy pro- 
cess of calibration required 
before it can go to work. Af- 
ter hauling the scope into a 
370-mile-high orbit, the 
Space Shuttle Discovery 
stood by while ground con- 
trollers grappled with a 
balky antenna and solar pan- 
el. NASA hopes the scope 
will go to work within two 
months of its an-ival in orbit. 




Discovery photo shows Hubble 
unfolding solar arrays. 
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Magellan On 
Course 



HIGH-GAIN 
ANTENNA 




LOW- GAIN 
ANTENNA 



During part of each orbit, 
Magellan's high-gain antenna 
works as a radar mapper, then 
it transmits data back to Earth. 

PASADENA, CA— At this 
writing, all systems aboard 
the Magellan radar mapping 
probe are functioning well, 
as it hurtles toward Venus at 
69,000 mph. Now hibernat- 
ing in cruise mode, the craft 



recently tested its maneu- 
vering systems, and the ra- 
dar it will use to map the 
planet's cloud-encased sur- 
face. Both have survived 



their 104-million-mile jour- 
ney intact. Earlier glitches in 
the craft's software, star 
tracker and thrusters have 
been solved. 



Launched from the shuttle 
Atlantis on May 4, 1989, the 
probe is now 15 million miles 
short of Venus, and should 
enter orbit on August 10. 



RETRACTABLE 
ASSEMBLY ■ 
BUILDINC 



POLAR 
CRANE 



PAYLOAD 
^COVER 



MOBILE 
ACCESS 
.TOWERS 




Spacecraft components are trucked to pad and assembled with polar 
crane (inset). Assembly building rolls back, and pad rises for launch. 



Low-Cost 
Launch ^tem 

HOUSTON, TX— The giant 
engineering and construc- 
tion firm Brown & Root has 
announced plans it says could 
lower operation and building 
costs for rocket launch facili- 
ties by 50 percent. 

The proposal includes a 
cylindrical, 460-ft.-tall vehi- 
cle assembly building that 
moves on rails so that space- 
craft components can be as- 
sembled right on the pad. 
Before launch, the building 
rolls clear, and a computer- 
ized rack-and-pinion system 
raises the pad into position 
atop four jack-up towers. 

Much of the cost advan- 
tage comes from using off- 
site fabrication techniques 
developed for offshore oil 
exploration. 

These permit completed 
components to be delivered 
to the launch site in barges, 
reducing the need for large 
construction crews and ex- 
tensive excavation. Brown & 
Root is now preparing to pre- 
sent its plans to NASA and 
the Air Force. 




One gram of Livermore s smoke- 
like aerogel supports 1 00 grams. 

Aerogels 
Get Airier 

LIVERMORE, CA— Law- 
rence Livermore Labs has 
developed a way to make sili- 
ca aerogel — one of the light- 
est solids known — about 10 
times lighter. Consisting of 
about 99 percent air inter- 
mingled with a wispy lattice 
of silicon, it is created by di- 
luting a concentrated silica 
solution into a thin gel, then 
drying it at a high tempera- 
ture so that the silica doesn't 
collapse with the loss of the 
supporting liquid. Uses may 
include extremely efficient 
insulation and sensitive sci- 
entific instruments. I^ol 
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Chevrolet Motor Division 
presents an extraordinary die-cast 
replica otthe 1953 Corvette. 

Spectacular— right down to the 
incredible detail of the 
"Blue Flame Special" engine. 




The 1953 Conette, the car that turned 
America on to the fast lane. 



The legend that brought muscle, 
power and grace to the fast lane. 

Now, the \ery first Corvette is 
captured in a superb 1:24 scale 
die-cast classic. From Chevrolet 
Motor Division in association with 
Franklin Mint Precision Models. 
Handcrafted with 101 separate parts, 
perfectly capturing all the detail — 
and the spirit — of the original. 

With seats that "give." 
Wire-mesh stone guards. Steering and 
road wheels that actually turn and an 
authentic re-creation of the fabled 
"Blue Flame" engine under the hood. 
Priced at $90. 



Official General Motors Licensed Product. C'HEVUnlxi. the CHE\1iO 
Lirr Emhiem, CoHVEm;. VtTn;, and the CosviTn: Emblem are regis- 
tered trademarks of General Motors Corporation. 



Open the hinged hood, doors and tmnk 
and see all the special features — 
from fully operable steering and wheels to 
wire mesh stoneguards over the headlight.s! 
Shown approximately actual size of 6%" long. 



Please mail by August 31, 1990. 

Franklin Mint Precision Models 
Franklin Center, Pennsylvania 19091 

I wish to order my precision-crafted 1:24 die-cast 
replica of the ISS:? Corvette, to be sent to me fully 
assembled and ready for display. 

No payment is required now. Prior to ship- 
ment of my imported model, 1 will be billed for a 
deposit of .$18? and, after shipment, for the balance 
in four equal monthly installments of .$18* 

'Plus mj/ sialf sairs tax anil 
a total t{f SS. far shipping ami Itamtling. 

SIG.NATURE 



MR/MRS/M!SS_ 
.\DDKESS _ 
CITY 



STATE/ZIP 



12744-68 



Franklin Mint Precision Models. Simply Miles Ahead. 
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CAR CLINIC 

BY MIKE ALLEN, Assistant Auto Editor 




Foreign Intrigue 

I WAS GOING to replace 



the tie-rod ends of my be- 
loved foreign car myself, 
something I've always done 
on my domestics. But the 
dealership mechanics say 
that I'll need a special tool to 
remove the rod end from the 
steering arm — and the spe- 
cial tool has to be ordered 
from Germany, and costs 
over $ 100. Is this for real? 

DAN LEONARD 
CHICAGO, IL 

Yes, there is a special tool, 
specified by the manufactur- 
er, and it's not cheap. 

But there are also a num- 
ber of aftermarket tools, 
available at your neighbor- 
hood auto parts store, that 
will accomplish the same 
task — removing the rod end 



without damaging either the 
rod end or the steering arm. 
You'll have to examine the 
specific tool to see if it's suit- 
able for your particular car. 

If you're sure that the rod 
end is history, the cheap way 
out is with the "pickle fork" 
type of tool illustrated here. 
Beware— this simple gadget 
may tear the rod end's dust 
boot, so don't try it unless 
you're prepared to install a 
new rod end. 

However, here's my favor- 
ite way of removing rod ends. 
This will work about 95 per- 
cent of the time, unless it's 
really stuck. Remove the nut 
holding the tie-rod end in 
place. Hold a big weight or a 
large hammer against the 
back side of the steering arm. 
Whack the front of the arm 



smartly with a ball-peen 
hammer, and the rod end 
should drop out. If a couple of 
pops don't do the job, try hit- 
ting both sides of the arm si- 
multaneously with hammers. 
This might be difficult, as it's 
tough to get much room to 
swing the one coming from 
the inside. 

Never hit anything except a 
nail with a claw hammer 
— use ball-peen hammers for 
this. And wear eye protection. 

Incidentally, before you in- 
stall the new rod ends, you 
might think about adding 
grease fittings, which are 
probably absent. 

Oil Crisis 

I have a 1989 F-150 pickup 
with the 5.0L engine. This 
truck has about 9000 miles on 
it, and uses 1 quart of oil ev- 
ery 700 miles. Several Ford 



dealers tell me this is normal 
consumption for this particu- 
lar engine until break-in, and 
that eventually I will see oil 
consumption more like 1000 
to 2000 miles/quart. Does 
this sound reasonable to you? 

I have changed the oil ev- 
ery 2500 miles, and drive it 
less than 10 miles per day. 

DUANE STANTON 
KIMBERTON, PA 

Oil consumption in modern 
vehicles should be substan- 
tially less than a generation 
ago. Many Car Clinic readers 
report that their engines 
won't use any measurable 
amount of oil between normal 
oil change intervals. Tighter 
clearances, better gaskets and 
improved seals keep oil where 
it belongs. 

But even an extremely mi- 
nor internal or external leak 
can push oil consumption to 
the 700 miles per quart that 
you are seeing. I agree 
with your dealership — 
oil consumption won't 
stabilize until the engine 
sees as many as 10,000 miles. 
Especially if the driving cycle 
is as short as 10 miles per 
day — this engine isn't really 
getting a chance to warm 
up. 

Consider the economics of 
the situation. Adding a quart 
of oil every 750 miles ( round 
numbers) for 100,000 miles, 
(counting the 2500- or 3000- 
mile oil changes that won't 
make adding a quart neces- 
sary) will cost approximately 
$150 for additional oil, com- 
pared to the operating cost of 
an engine that doesn't use any 
oil at all. If oil consumption is 
a more expected 1500 miles/ 
quart, and the oil is changed 
every 3000 miles, you'll need 
to spend about 50 bucks over 
the life of the truck. 

The difference is about a 
$100. An engine rebuild is 
more on the order of $1000. 

( Please tu ni to page 26) 
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0 1990 Ford Motor Company 



With Motorcraft Quality Parts, 
it c ould be 1958 foreve r. 

Peace of Mind is knowing that if you 
use the right parts, your car could 
become a classic. 

There was a time when the ultimate social 
statement was to cruise the streets in a 
'58 T-Bird. 

You pamper a car like that. 
\Xlth Motorcraft Qualit\' Parts. 
Like Motorcraft spark 
plugs, designed with cop- 
per core electrodes for wider 
heat tolerance and better con- 
ductivity. And Motorcraft batteries, built 
with dual alloy construction for improved 
cycle life and better rechargeability. 

Whether you're driving 
a '58 T-Bird or a '90 Taurus 
there's a full line of Motorcraft 
Quality Parts for Ford, Lincoln 
Mercury, and other makes of cars and 
trucks. For the Motorcraft retailer nearest 
you, call 1-800-521-5181. 




Motorcraft 



QUALITY PARTS FOR QUALITY CARS' 



The Other Wheel Alignment 

There are still plenty of old cars that use brake drums 
on all four wheels. There are also a great many new 
cars that use a combination of disc brakes at the front 
of the car, where the heaviest braking loads are gen- 
erated , and d ru m brakes at the rear. 
Drum brakes are still as easy to 
work on as they always were. 
If corrosion hasn't set in, it's 
simple enough to yank the 
drum loose with your hands. 
Once the drum is off, simple 
hand tools are all you need 
to replace the shoes or cyl- 
inder. 

But — remember that it's 
best to reinstall the drum in 
its original index to the axle, 
to minimize runout or out-of- 
balance. 

So don't forget to use a 
chalk mark, felt pen, paint 
mark or whatever other 
method is handy to mark 
one of the studs and its ac- 
companying hole before 
you remove the drum. 




CHALK MARK 




CAR CLINIC (Continued from page 2i) 

If the truck is running well, has a good 
leakdown rate on all eight cylinders, 
doesn't leave a puddle on the driveway or 
a blue cloud behind it, count your bless- 
ings. And treat this truck to a trip of more 
than 5 miles from the house every week 
or two. You'll have less sludge buildup, 
longer engine life and, maybe, an im- 
provement in oil consumption. 

Recovery Room 

My 1986 Olds Cutlass Ciera with 2.5L 
engine uses coolant very quickly — I 
have to refill the recovery tank every 
three or four weeks. It runs fine, there's 
no evidence of water in the oil, white 
smoke in the exhaust or leakage of any 
sort. Yet, even though the recovery 
tank may be practically empty, the un- 
derside of the radiator cap and its seal 
are always wet. What's wrong with the 
cooling system? chrisscarba 

TRESCKOW, PA 

There's nothing wrong with your cooling 
system. The problem is in your recovery 
system. The radiator cap has two seals to 
the filler neck. The inner one is the pres- 
sure seal, maintaining the 12- to 14-psi 
difference between the radiator and the 
atmosphere. The outer one, the one you 
describe as wet, is designed to route ex- 
cess expanded coolant to the overflow 
bottle, and to maintain a vacuum as the 
radiator cools, sucking coolant into it. If 
it's wet, ifs doing its job. 

Look for a leaky connection on the hose 
between the tank and radiator, or a crack 
or pinhole in the tank. 

Wheels Of Misfortune 

The anodized aluminum alloy wheels on 
my truck have started to develop a lot of 
chips from rocks and salt. The guys at 
the local body shop say there is nothing 
that can be done, there's only one place 
that anodizes aluminum, and it will cost 
a lot to ship them to California. 

Aside fi"om replacing them, what can 
I do? JOHN BARTHMANN 

PRAIRIE FARMS, WI 

There must be hundreds of shops that 
can anodize aluminum wheels — look in 
the Yellow Pages under Plating. 

That's only if you're sure your wheels 
are anodized — a lot of alloy wheels are 
actually painted with aluminum-col- 
ored paint. If the aluminum has a satin 
finish, just have them glass-beaded at a 
machine shop, and painted with either 
clear or silver metallic urethane auto 
enamel. Don't sandblast wheels, or any 
other aluminum alloy parts. It will seri- 
ously weaken them. 

Ground Potential 

When doing electrical work, both you 
and GM recommend disconnecting the 
battery's negative (ground) terminal. I 



always thought that if the positive ter- 
minal were still connected, it would be 
possible to have a direct short if you 
happened to touch a hot connection and 
accidentally touched the body or frame 
at the same time with a wrench or 
screwdriver. So why disconnect the 
negative and not the positive terminal? 

CLARENCE STAUGH 
NORTH HUNTINGTON, PA 

If either battery connection is removed, 
there's no such thing as a hot connection 
anymore. The only thing "hot" would be 
the naked post on the battery. 

GM and I suggest removing the 
ground post to obviate the possibility of 
striking a short circuit with the wrench 
while loosening the clamp bolt. If you re- 
move the positive connection first, the 
entire car is hot with respect to the 
post— and your wrench. But the negative 
post is really hot only with respect to the 
positive post, which is covered. If you ac- 
cidentally bump the tiedowns or the body 
of the car while removing the negative 
clamp first, there won't be any current 
flow. Do that while removing the positive 
clamp, and there will be a big spark, and 
your wrench will get too hot to hold in 
about a second. IM 



DO YOU HAVE A CAR PROBLEM? 

Just ask Mike about it Mail your (luestion to Car 
Clinic, Popular Mechanics, 224 W. 57th SL, New 
York, NY 10019. While letters, faxes or phone 
calls cannot be answered individually, problems 
of general interest tviU be discussed in the column. 



^.-/j6v«4 - ' SERVICE TIPS ' ' ' 

■ If your GM car with cast-aluminum 
wheels shows discoloration around 
the wheelweights, try switching to 
the new nylon-coated weights men- 
tioned in TSB 89-65-3E. 

■ Most Ford products produced 
since the 1984 model year have 
Throttle Position Sensors attached to 
the throttle body with Pozidrive fas- 
teners, which look like a Phillips- 
head. Be sure to use a No. 2 
Pozidrive screwdriver on these vehi- 
cles. TSB 89-1 4-7 

■ 1985-88 GM vehicles with 4.3L, 
5.0L or 5.7L engines and automatic 
transmissions may occasionally 
clash the starter motor gears, as if the 
engine were still running. Starter mo- 
tor No. 1 0456422 uses a stiff er spring 
to prevent this problem. When servic- 
ing this problem, be sure to inspect 
the teeth on the ring gear. If three or 
more consecutive teeth show dam- 
age, the flexplate assembly should 
be replaced as well. 

■ Pre-1989 SAAB 900s with leaky 
automatic transmissions may benefit 
from a revised transmission oil pan 
kit, which includes modified front and 
rear pans, improved gaskets, rein- 
forcing frames for each pan and long- 
er screws with integral washers. The 
new transmission pans no longer 
need to be retorqued after 1 00 miles. 



26 



POPULAR MECHANICS •AUGUST 1990 



STARTING 
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The Engine Wear /IT 
Protector. v }( ) 



Becouse at sfott-up, your oil's in the pan, not in the engine. So 
when yoo turn the key, ports grind together. And in those first 
critical seconds, 70% to 80% of all engine wear takes place. 

Slick 50 Engine Treatment does what no other 
lubricant can 

It protects engines of start-up. So even during dry starts when oil and odditives 
aren't there. Slick 50 is lubricating and protecting your engine to help 
reduce wear. 

In foct. Slick 50 was recently tested by o mojor EPA-recognized independent 
laboratory. And when the results were in, the Slick 50 tieoted engine hod less 
thon 50% wear compared to the test engine mn with reference oil alone. 

And odd'rtionol tests hove also shown o dramatic reduction in hrel consumption. 

K's not an additive, not an oil 

It's Slick 50 Engine Treotinent. A special tieotinent that bonds PTFE to woricing 
metal engine ports to creote a tough slippery coating that lubricates and protects 
for more than 50,000 miles. 

So to keep your vehicle on the rood longer and drive down operating costs, treat 
your engine to Slick 50. 

Because mthout it, starting your engine really is a terrible thing to do. 



Avotlal)(e notionwide at Chief Auto Parh, Autoworics, Crown Autoworits, Krogen Autoworks, Checker Autoworks, Sdiudc's Autoworks and Pep Boys Outlelj. 
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MOTORSPORTS 

BY MIKE ALLEN, Assistant Auto Editor 




One Man's Porsche 



intake manifolds for Dupont. 
He's also worked on drive- 
train development for the 
fwd Revcon motorhome and 
an all-composite vehicle for 
Chrysler. 

I first met David in the ear- 
ly 1970s, when we were both 
students, mowing down 
pylons in parking lot auto- 
crosses with our 914s. David 
went on to build some ex- 



tremely successful racing 
914s, but the national cham- 
pionship eluded him. In 1985, 
he started to construct a 944, 
but the SCCA changed the 
rules, mandating a full tube- 
frame chassis. This obsoleted 
the partially completed, 
modified street 944 he was 
working on. Help from 
Porsche was welcome, but 
their main efforts were de- 
voted to endurance racing 
and the Indy car. 



DAVE FINCH has nev- 
er driven a Porsche 944 
on the street. In spite of this, 
he's managed to propel his 
race-prepared Whistler 
Radar Detector-sponsored 
944S to two SCCA national 
amateur championships. 

And along the way, he's 
managed to collect 22 first- 
place finishes in 30 starts, 
including an unbroken string 
of 17 race wins. In 
1988, he was awarded 
Porsche's Holbert 
Cup, and in 1989, the 
SCCA's President's 
Cup. 

He's done this as 
essentially a part- 
time venture, paying 
the bills and under- 
writing the racing by 
doing contract en- 
gineering for the 
automotive industry. 
Partial sponsorship 
from Whistler Radar 
Detectors makes up 
the difference. His 
company, Raetech 
Engineering, of Ann 
Arbor, Michigan, is 
currently doing de- 
velopment of plastic Dave Finch's steel spaceframe chassis has an aluminum front substnjcture. 




Starting in 1986, Finch 
took a car that had been driv- 
en only a few hundred feet up 
and down the street in front 
of his shop (at 2 am the day 
before the race) to a second- 
row start and a fourth-place 
finish. That was when the car 
used an 8-valve version of the 
street 944 motor. Ultimate- 
ly, the 248 hp this motor 
generated wasn't enough to 
make it in GT-2, at least at 
the SCCA's weight limit. 

Winter 1986 saw 
development of the 
16- valve head, under 
contract to Porsche. 
Pieces, like the mani- 
folds and camshafts, 
were then made avail- 
able to other racers 
through Porsche Mo- 
torsports. 

Right from the 
start of the 16-valve 
program, Finch saw 
285 hp at 7600 rpm. 
Development con- 
centrated on spread- 
ing the torque peak 
around. Ultimately, 
200 to 212 ft. -lb. of 
torque can be had, 
between 6000 and 
6700 rpm. At differ- 
(TumtopageHl) 
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MOTORSPORTS (Cmtimwd from page 28) 



ent tracks, different intake manifolds, 
exhaust manifolds and camshaft timing 
are used, to best match the engine to the 
track. If you'll look closely at the picture 
of the engine compartment, you'll see a 
connection between the fuel-injection 
air intake and the radiator cowling. Ac- 
tually, there's cold air ducted into the 
separate shroud for the engine intake, 
and the ram air effect is good for "some" 
extra horsepower on the top 
end. How much, Dave's not 
really saying. Gearsets in- 
side the 5-speed transaxle 
are changed as well. First 
gear is usually good for 70 
mph, making all five speeds 
usable while racing. The idea 
is to keep the rpm drops be- 
tween gears smaller than the 
powerband. 

Fuel injection is Bosch me- 
chanical, because the rules 
prohibit electronic injection. 
Right now, the rules also 
mandate a relatively small 
pair of intake butterflies, 
limiting horsepower to its 
present level. Until Finch stops win- 
ning, that's not likely to change. 

The oiling system is based on a 
Weaver belt-driven, 3-stage dry sump 
pump, which uses two stages to scav- 
enge out oil from the engine and into an 
external tank. From there, oil is 
pumped by the third stage into the oil 
galleries. 'This arrangement both allows 
oil to deaerate, and avoids horsepower 
losses caused by the crank whipping 
around in the viscous oil. This is fairly 
common race-car practice. Another 
benefit is a flat oil pan that won't bottom 
out, allowing the engine to be mounted 
as low as possible in the frame. And by 
placing the oil tank far away from the 
engine, behind the passenger compart- 
ment, there's an improvement in front- 
to-rear weight balance, too. 

The transaxle is mounted at the rear 
of the car, with a torque tube carrying 
loads between the engine and transmis- 
sion, and a 1-in. solid drive- 
shaft running in multiple 
bearings between the two. 
A clutch assembly from a 
962 (which Finch admits is 
overkill) is mounted on the 
flywheel. 

Torsional vibrations in the 
4-cylinder motor are soaked 
up by the spring in the drive- 
shaft, which manages to have 
a low enough rotational iner- 
tia not to overpower the 
synchronizers in the trans- 
mission. 

One consideration in 
mounting the transaxle was 
to leave enough slop to allow 
the aluminum torque tube to 



expand as it heats up. It's hung from 
a '/4-in. sheet of aluminum with long ears. 
The ears ar^ bolted to the car's frame 
and bend slightly as the transaxle 
moves back. 

The chrome-moly tube-frame chassis 
is capped at front and rear by deform- 
able aluminum structures. David 
crashed once — hard. But the damage to 
the chassis was minimal. 




Semttralllng arm rear suspension mimics upper/lower control arms. 

"I work a lot for the car industry. As 
an engineer, I know that controlled 
crush during an accident just seemed 
like a principle that I ought to embrace 
on more than just a superficial level," 
says Finch. Even the box that the fuel 
cell sits in is part of the structure, with 
'/H-in. -thick aluminum stressed panels 
instead of a more commonly used .06-in. 
material. 

The suspension is a heavily modified 
version of the stock 944. The Firestone 
racing radials, mounted on 16x10 rims, 
generate so much force under braking 
and cornering that the conventional 
front spindle has been replaced. In- 
stead, the front hub has a large-diame- 
ter wheel bearing, with a I'/j-in. -thick 
axle spinning inside it. Stiff 

Stock 944s use a semitrailing arm 
rear suspension. The Raetech car does 
also, but it's changed almost beyond rec- 
ognition, until it acts more like a pair of 



upper and lower control arms. 

"The intent is to control toe-in during 
su.spension travel, resulting in a car that 
has what amounts to passive rear-wheel 
steering. The bottom line is a mild un- 
dersteer at high cornering Gs, making 
the Raetech car easy to drive at the 
limit. 

Brakes are stolen from the 930 Turbo. 
With a racing weight of 2000 pounds, 
plus driver, braking per- 
formance is as good as any 
GT-2car. 

Dave Finch hasn't changed 
much in the almost 20 years 
since we met. He's slight of 
build and soft-spoken. But on 
the track, it's a different sto- 
ry. He's an aggressive, calcu- 
lating driver, fully capable of 
laying a little metal on a com- 
petitor when necessary. But 
unlike some others, he is able 
to retain some coolness, 
some strategy under fire. 
The adrenalin-pumped, so- 
called Red Mist that makes a 
great driver make mistakes 
is absent, much to his credit. 

David is that rare combination of tal- 
ents, a brilliant designer who can also 
drive well. He also has the drive and te- 
nacity to stick to a long-term project 
from start to finish. 

This season he plans to race the 
Whistler-Raetech 944S again. But he 
will be racing in a limited schedule that 
should qualify him for a return to the 
SCCA national championships in the 
fall. However, unless there's some seri- 
ous sponsorship available. Finch 
doesn't plan to make this a full-time 
effort. 

In fact, because of the car's unique 
racing history (having perhaps the high- 
est start/win ratio of any amateur road 
racing car), Dave is entertaining offers 
from collectors. 

If you want Dave to build you a repH- 
ca of his winner, negotiations start at 
around $150,000. m 




Oesigner/bullder/drlver Dave Finch and the Raetech 944S, which he plans to race this season. 
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OUTDOORS 

BY JOE SKORUPA, Boating/Outdoors Editor 




PM's Tri-Flyer Revisited 



To FLY A hovercraft is to 
experience a full-scale 
assault on the senses. You 
crank up the engine, and the 
fan blades roar at an ear- 
splitting din. The bottom 
skirts fill with air. You slide 
down the beach. It startles 
you to feel how effortless it is 
to go fi*om land to water and 
back again — no traction, no 
S€ams, no bumps. You're 
only 6 in. off the ground, but 
you're flying. 

Now the fun begins. To 
run straight ahead, you 
evenly balance your weight. 
The sensation of speed, as it 
is with any low-slung, per- 
sonal-sized sport machine, is 
immediate and powerful. 

To turn, you lean hard in 
the direction you want to go. 
But even with perfect tech- 
nique, you don't really cor- 
ner, you arc. To tighten the 
arc, you learn to fly sideways 
and let the fan do the work. If 
you oversteer, you'll find 
yourself in a spinout. 

To stop at the end of your 
flight, you either turn off the 
engine and gracefully glide to 
a halt, or you whip the fan 
around to neutralize forward 



progress by using opposite 
thrust. 

If it sounds like hovercraft 
pilots spend a great deal of 
time careening around like a 
hockey puck on ice, they do, 
and they wouldn't have it any 
other way. 

AlrPM 

Dreams of flight have long 
held a powerful grip on our 
collective imaginations. Per- 
haps this explains why hover- 
craft are a hot item among 
PM readers. Of all the motor- 
ized vehicles I cover — boats, 
ATVs, snowmobiles, per- 
sonal watercraft and off-road 
4x4s — none has a more de- 
voted following than hot-rod 
hovercraft. 

In fact, when PM ran a sto- 
ry several years ago about a 
top-rated hovercraft called 
the Tri-Flyer, we received 
more requests for plans to 
build it than for any other 
PM project. 

One reader who requested 
plans was Michael Murry, of 
El Paso, Texas. Murry, a me- 
chanical engineering student 
at the University of Texas 
at El Paso (UTEP) was in- 



trigued by the go-anywhere 
capability of the Tri-Flyer. 
The craft you see on this page 
is the result of many hours 
worth of Murry's skill and 
tender loving care. 

When word reached us 
that a PM Tri-Flyer was 
causing a sensation down El 
Paso way, we sent writer 
Jerry Heasley to Texas to 
check it out. Heasley reports 
that Murry actually incorpo- 
rated the Tri-Flyer into his 
engineering course work at 
UTEP. He used computer 
programs to determine the 
effect of altering blade pitch 
and propeller tilt. Then he 
carried out controlled tests 
to compare the predictions 
with actual results. In this 
way, Murry was both apply- 
ing his newrfound knowledge 
and dialing in his hovercraft. 

The hardest part of the 
construction phase, accord- 
ing to Murry, was the fiber- 
glass hull. It needed to be 
fabricated from scratch, and 
it required a great deal of 
grinding, sanding and shap- 
ing. The payoff was a profile 
that looks as sleek as a jet 
fighter canopy. 

For power, Murry chose 
an 82-horse snowmobile en- 



gine, which was the largest 
2-stroke mill he could find. A 
10-horse engine mounted on 
the bow inflates the skirts 
and provides lift. 

The result of Murry's hard 
work and knowhow is an 
impressive 16-ft. craft that 
turns heads even when it's 
sitting still. Many people in 
the El Paso area have never 
seen a hovercraft, according 
to Murry, and interest is in- 
tense, especially when he 
takes it out to scream over 
the Rio Grande at speeds up 
to 90 mph. 

Hovercraft plans 

If you want a complete de- 
scription of Tri-Flyer, look 
up "Hot-Rod Hovercraft" 
(page 92, May '86). Plans for 
"Tri-Flyer, and other proj- 
ects, are featured in PM's 
"Plans And Ideas" catalog 
($2 fi-om Popular Mechan- 
ics, P.O. Box 1014, Radio 
City Station, New York, NY 
10101). Tri-Flyer plans, sup- 
plied by PM, are $19.55.from 
the above address. r 

Hovercraft never actually 
lose contact with the ground, 
but they feel like they're fly- 
ing. And that's the best of 
both worlds. M 
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TOYOTA TRUCKS 



"There^s no better way 
to put it all behind you!^ 

In addition to an impressive standard payload of 
1640 lbs.* Toyota's 1990 pickup has a formidable 
standard towing capacity of 3500 lbs.** Yet with the 
available 3.0-liter V6 engine in front of you, you'll 
hardly notice the load behind. For those who need to 
haul even more, consider Toyota's One Ton. It has a 
standard payload of 2655 lbs. and a towing capacity of 
5000 lbs.** So when it comes to work, Toyota's pickups 
are all business. And when it comes to play, don't 
look back— choose a Toyota. 



^'Tbyotay Hove what you do fortne.^^ 



FREEWHEELING 

BY MICHAEL 1>\MM, Contributing Editor 




some suspension elements. 
The front lower A-arms were 
bolted in as is, and the pro- 
duction rear suspension link- 
age was adapted to the new 
setup — the trailing arms be- 
came lateral links, and the 
lower lateral links were em- 
ployed as trailing links. The 
stock antiroll bar was also 
used. 

The Nivola designers dis- 
carded the Corvette's trans- 
verse rear leaf spring, and 
replaced the sophisticated 
Bilstein shocks with a 
semiactive pneumatic strut/ 
shock setup from Way As- 
sauto, an ITT subsidiary. 
Ride height is controlled by 
sensors and a central micro- 
processor feeding signals to a 
system of pumps and rapid- 
response solenoid valves. 

A stock Corvette radiator 
and air-conditioning com- 
pressor ride up front, reposi- 
tioned to accommodate the 
swoopylow nose. 

That's where mechanical 
similarity to the ZR-1 ends. 
The chassis is spaceframe, 
made of a rugged square sec- 
tion steel tubing, and the 
hubs and front upper A-arms 
were fabricated from 
scratch. 

The body is fashioned from 
traditional sheet steel, rath- 
er than the Corvette's resil- 
ient plastic compounds, and 



Bertone Reinterprets The ZR-1 



ALMOST THE only crit- 
icism leveled against 
the new ZR-1 Corvette has 
had to do with appearance 
— the supervette, according 
to some critics, looks too 
much like the regular L98 
coupe. 

Enter Nuccio Bertone, the 
celebrated Italian coach- 
builder, with a wild mid- 
engined ZR-1 variant that 
suggests a possible next-gen- 
eration for America's hottest 
production car. Low, wide 
and thoroughly exotic, it's an 
interpretation that would 
put the ZR-1 in the same 
class as cars like the Ferrari 
F40 and Lamborghini Dia- 
blo, probably with a price to 
match. 

Although the Bertone ZR- 
1 is strictly a concept car at 
this point, it's fully function- 
al. The ZR-l's potent quad- 
cam 32-valve LT5 V8, 
transverse-mounted directly 
behind the seats, is bolted up 
to a ZF 5-speed gearbox, the 
same transaxle — DS-252 — 
used in the de Tomaso 
Pantera and Mangusta. 
Aside from modifications to 
exhaust and intake plumb- 
ing, required to make every- 
thing fit into the cramped 
engine bay, the aluminum 
LT5 V8 was left completely 



stock, including its catalytic 
converters. 

Unveiled for the Geneva 
Show last March, the project 
was headed by Marc Des- 
champs, Bertone's chief de- 
signer. Bertone estimates 
that the car represents about 
30,000 man-hours, and cost 
his firm somewhere in the 
neighborhood of $1.4 to $1.6 
million. 

Bertone named the car Ni- 
vola, the nickname of Italian 
racing great Tazio Nuvolari, 
and the pearlescent yellow 
paint is in honor of the trade- 
mark yellow sweater Nuvo- 



lari wore as part of his racing 
costume. 

It's not the first Corvette 
variant from Carrozzeria 
Bertone — he produced the 
somewhat more subdued Ra- 
maro back in 1984 — and he's 
also created a number of 
noteworthy midengined 
sports cars, including the 
Lamborghini Countach and 
Miura, the Ferrari 308 GT4, 
the Lancia Stratos and the 
FiatX-1/9. 

ZR-1 hardware 

Besides the LT5 engine, the 
Nivola retains the ZR-l's 
rack-and-pinion steering, 
ABS braking system and 




Uninhibited interior design iceeps pre- 90 Corvette instrumentation, 
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the design is distinguished 
by a power-operated hardtop 
that retracts and stows over 
the engine bay to make the 
Nivola into a roadster. 

The doors open conven- 
tionally, as distinct from the 
scissor-type doors used on 
Bertone's Lamborghini de- 
signs. However, their extra- 
thick section houses storage 
for compact luggage, and the 
outer skin swings out for 
access to this storage — not 
very handy in a crowded 
parking lot. There are two 
more briefcase-sized storage 
compartments hidden in the 
wide door sills. 

Lurid leather 

The leather-lined interior, 
rendered in lurid purple and 
light green, features electric 
vibro-massagers built into 
the seat cushions, to help 
combat fatigue on long 
drives, a creature comfort 
we can probably expect to 
see on production Chevrolets 
by the mid-'90s. About the 
only other visible Corvette 
reminder inside the car is the 
dashboard panel, which em- 
ploys some of the digital in- 
strumentation from the pre- 
'90 disco dash. 




Although almost a foot shorter than ZR- 1 , Bertone car is 7 In. wider. 



Like the Corvette, the Ni- 
vola wears massive rubber 
— 245/40ZR-17 front (com- 
pared to 275/40 for the pro- 
duction ZR-1) and 315/35ZR- 
17 rear. Front wheel width is 
8 in., compared to 9.5 on the 
ZR-1, while the rears are 



identical at 11 in. Michelin 
supplies the tires, and the 
cast-alloy wheels, designed 
by Bertone, were made by 
OZ Racing. 

Deschamps' interpreta- 
tion of Corvette brawniness 
led to a design that is both 



shorter and wider than the 
current production car. The 
Nivola rides on a longer 
wheelbase — 100.5 in. com- 
pared to 96.5 for the ZR-1 
— but is almost a foot shorter 
at 165.7 in. overall, with 
much less front and rear 
overhang. 

Front/rear track dimen- 
sions are 61.0/63.0 in., com- 
pared to 59.6/60.4 for the ZR- 
1, and overall width is 78.0 
in. , 7 in. more than the Cor- 
vette. The show car is also 
lower — 43.3 in., 3.4 in. lower 
than the ZR-1. 

And what's Chevy's con- 
nection with all this? Re- 
mote, according to insiders in 
Michigan. It's unlikely that 
GM Design Staff will farm 
the next-generation Cor- 
vette out to an independent 
firm. But the engine did 
come from GM of Europe, 
and Lotus engine maven Ian 
James did visit the Bertone 
facilities to make sure the 
revised intake and exhaust 
plumbing didn't emasculate 
the LT5's output. 

But whatever happens 
with the Nivola concept, one 
thing's certain: No one will 
ever confuse this ZR-1 with 
an ordinary Corvette. IM 




Heart of Bertone's NK/oia is transverse- 
mounted LT5 VS. intalce and exhaust plumbing 
were redesigned to accommodate pacl<aging. 
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DETROIT 
SPY REPORT 

BY JIM DUNNE, Detroit Editor 





Big Is Back At Buick 



SNAPPED during testing 
at the General Motors 
Proving Ground at Milford, 
Michigan, this prototype sig- 
nals the return of the big car 
to the Buick lineup, and the 
revival of the Roadmaster 
nameplate. 

Bigger than Buick's new 
front-drive Park Avenue Ul- 
tra, the 4-door, 6-passenger 
sedan revives some time- 
honored American auto- 
motive design traditions 
— front-engine, rear-drive 
and rugged body-on-frame 
construction. 

Beneath the sheetmetal, 
the Buick will ride on the 
same chassis used by 
Chevy's new Caprice. Due 
for the 1992 model year, the 
Roadmaster is expected to 
fall into the $20,000 to 
$25,000 price range. A 4-door 
wagon version will be added 
to the line later. 

Buick doesn't expect the 
new car to erode sales of its 
Park Avenue line. The Park 



Avenue is aimed at younger 
buyers who want the latest 
designs, while the Roadmas- 
ter is intended for long-time 
Buick faithfiil who remember 
portholes and the days when 
Buick was "the doctor's car." 

Some important techno- 
logical updates on tradition 
will be standard antilock 
brakes, airbags and plastic 
bumpers. 

1992 Suburban 

It takes a close look, but a 
careful squint at this appar- 
ent pickup truck will give you 
a good idea of what the popu- 
lar GMC Suburban will look 
like in 1992. 

The camper cap hides a 
rear door and generous side 
windows set into the rear 
quarters. 

The front end on this test 
mule is also misleading. In- 
siders are talking about a 
more rounded look, and more 
slope to the hoodline. The 
styling will be shared with 



the full-size Chevy Blazer 
and GMC Jimmy, which are 
also due for the 1992 model 
year. 

Look for the Suburban to 
continue as a favorite with 
owners who regularly tow 
heavy loads. Engine options 
will include Chevy's 350-cu.- 
in. V8 and a 6.7-liter diesel. 

Grand Prix 
Facelift 

Pontiac's popular Grand Prix 
coupe will get a freshening 



market, where diesels are 
considerably more popular 
than in the U.S., the vans 
will probably be hauled by 
powerplants produced in Eu- 
rope. Chrysler is negotiating 
with several diesel producers 
for the best engine choice — 
and, of course, the best deal. 

Does that mean dieselized 
minivans for the domestic 
market? Chrysler insiders 
say it's not likely as long as 
gasoline stays under $2 per 
gallon. 





Porrtlac Grand Prix gets a '9 1 rxne Job, thanks to small headlights. 



Disguised as a camperlzed pickup, this prototype Is the '92 Suburtun. 



this fall. Smaller headlights 
and auxiliary lights, stretch- 
ing across most of the front of 
the car, will help create a 
lower hoodline. 

While the rest of the car 
will be basically unchanged, 
there'll also be considerably 
more punch from a new 3.4- 
liter V6 engine. 

Diesel 
Minivans 

Chrysler is planning to 
install diesel engines in 
export versions of its suc- 
cessful minivan series. In- 
tended for the European 



Copycat 

Countermeasures 

General Motors and other 
automakers have begun 
copyrighting the designs of 
replacement parts as part of 
a campaign for combating the 
flood of low-priced copies 
that are coming in from Ko- 
rea and Taiwan. 

The defense goes beyond 
copyright stamps on parts 
and packaging — even the de- 
sign drawings and photos of 
new parts, such as fenders 
and wheel covers, carry 
copyrights. IN 
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don^lgo 
for Hie fakes« 



General Motors Parts 

CHEVROLET • PONTIAC • 0LDSM08ILE vBUICK • CADILLAC • GMC TRUCK 



And neither 
should you! 



"When an insurance adjuster 
tells me that his company's 
policy is to spec 'generic' sheet 
metal, I tell him my policy No 
copycats. Period. 

We won't use imitation 
hoods, doors or fenders. Why? 
Because it takes too much time 
to redrill holes so they fit 
properly And even then, the 
knockouts for door handles and 
side marker lights may not 
square up right 

Look, if imitation parts were 
as good as genuine CM parts, 
they'd come with as good a 
warranty But they don't. Only 
CM replacement sheet metal 
comes with a Lifetime Limited 
Warranty that covers inner and 
outer panels for as long as you 
own your CM car or light truck. 
Parts and labor 

So remember: Even if 
insurance is paying the bill, it's 
still your car, and it's your choice. 
Insist on genuine CM parts." 




Because it's not just a can. 
it's your freedom. 



1 
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IMPORTS 

BY RICK TITUS, West Coast Editor 




Expanding The Infiniti Concept 



DESPITE speculation 
to the contrary, the In- 
finiti automotive group is 
pleased with its current mar- 
ket posture. 

Determined to stick with 
the initial business plan, In- 
finiti will introduce its third 
model in August, along with 
an active suspension option 
for the high-line Q45 sedan. 

New G20 sedan 

The tag "Sport/Luxury" is 
admittedly starting to wear a 
bit thin, but Infiniti's new 
G20 can lay full claim to the 
title. Designed in concept for 
the more practical 1990s buy- 
er, the G20 does an excellent 
job of balancing both the lux- 
ury and sport sides of the 
scale, while being surprising- 
ly well appointed at $20,000. 

The G20 is powered by an 
all-new dohc 16-valve 2.0- 
liter aluminum 4-cylinder 
engine, producing 140 horse- 
power and 132 ft. -lb. of 
torque. A 5-speed manual is 
standard, with a 4-speed 
automatic optional. 



As with most multivalve 
engines, it's the open road 
that really permits the G20 to 
come to life, which makes 
steady high-speed cruising 
routine work. 

However, engine perform- 
ance is just one chapter in the 
Sport part of the story. The 
new G20's multilink front and 
rear suspension systems give 
it an unusual sense of balance 
and surefootedness. 

As for the Luxury side of 
the equation, the G20 will 
stand toe-to-toe in standard 
features and appointments 
with anything in its price 
class. Roominess, comfort 
and painstaking attention to 
detail are enhanced by stand- 
ard features like antilock 
brakes, air conditioning, 
power door locks, remote 
trunk and fuel door releases, 
alloy wheels, tinted windows 
and an antitheft system. 

We have every reason to 
believe that the G20 will 
meet its design objectives. It 
should, as Infiniti intended, 
help fill showrooms with 



baby boomers looking for 
more luxury, performance 
and value at the low end of 
the high-end segment. 

Active 
Suspension 

Active suspension, long the 
talk of race shops and engi- 
neering seminars, is now a 
market reality. Question is, 
is the market ready? 

Nissan seems to think so, 
and a number of manufactur- 
ers — Chevy in particular — 
will be watching closely to 
see if they're right. 

As applied to the Q45, it's a 
system that uses hydraulic 
pressure with an actuator at 



each wheel to give the Q45 
the ability to respond auto- 
matically to varying road 
surfaces by actively generat- 
ing opposite force to cancel 
out bumps and dips. 

Vehicle body roll can also 
be controlled. Other benefits 
are reduction of dive during 
braking and acceleration 
squat. 

As used on the Infiniti 
Q45, the full-active hydraulic 
suspension utilizes two sys- 
tems — hydraulic and micro- 
processors. The hydraulic 
system uses four wheel actu- 
ators, which resemble con- 
ventional strut assemblies. 

The hydrauUc system also 
includes a high-pressure 
variable-volume pump, four 
pressure control units and 10 
accumulators. 

The control system has 10 
sensors — three vertical G 
sensors, two lateral G sen- 
sors, one fore-and-aft G sen- 
sor and four vehicle height 
sensors. Two 16-bit micro- 
processors receive informa- 
tion from the sensors as well 
as signals indicating engine 
rpm, brake on/off signals, 
door open/closed signals and 
vehicle height adjustment 
switches. 

Control with regard to tire 
contact patch is definitely en- 
hanced in most situations, 
but the biggest improvement 
is ride quality. Expected to 
come to market by early fall, 
the active suspension option 
will cost around $5000. IM 




Q45 active suspension option enhances already good handling. 
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Learn to troubleshoot and service today's 
computer systems as you build ^ ^ 
a fully AT-compatible micro, 
complete mth 1 meg RAM and 
powerful 20 meg hard drive j|l 



NEW! 

Now includes 
AT-compatible 
computer! 



Ybur NRr computer training Includes all this: • NRI's unique Discovery lab' (or circuit design and diagnosis 
• NRI's hand-held digital multimeter featuring "talk-you-lhrough " instructions on audio cassette • A digital logic 
probe that lets you visually examine computer circuits • The new AT-compatible West Coast 1010 ES computer with 
80286 CPU. IDI-key "intelligent" l(eyboard. 1.2 meg, 5V<" high-density tloppy disk drive. 1 meg RAM (expandable 

to 4 meg). 64K ROM. a 20 meg hard disk 
drive • Bundled software including 
MS-DOS. GW-BASIC. word processing, 
spreadsheet, and database programs 
• Reterence manuals with programming 
guidelines and schematics 





Train the NRI Way— 

and E)arn Grood Money Servicing 

Any Brand of Computer 

Jobs for computer service technicians will 
almost double in the next 10 years according 
to Department of Labor statistics, making 
computer service one of the top 10 growth 
fields in the nation. 

Now you can cash in on this exciting 
opportumty— either as a full-time industry 
te^inician or in a computer service business 
of your own— once you've mastered 
electronics eind computers the NRI way. 

NRI's practical combination of 
"reason-why" theory and hands-on building 
skills starts you with the fundamentals of 
electronics, then guides you through more 
sophisticated circuitry sJl the way up to the 
latest advances in computer technology. 
You even learn to program in BASIC and 
machine language, the essential language 
for troubleshooting and repair. 

Get Real-World Skills as You IVain 
With a Powerful AT-Compatible 
Micro— Now With 20 Meg Hard Drive! 

lb give you hands-on training with the 
absolute in stateof-the-art computer 
technology, NRI includes the powerful new 
West Coast 1010 ES computer as the center- 
piece of your training. As you assemble this 
fully IBM AT-compatible micro from the 
keyboard up, you actually see for yourself 
how every section of your computer works. 

You assemble and test your computer's 
"intelligent" keyboard, install the power 
supply and 1.2 meg, S'A " floppy disk drive, 
then interface the nigh-resolution monitor. 
But that's not aH. 

Your hands-on training continues as 
you install a powerful 20 megabyte hard 
disk drive — today's most-wanted computer 



peripheral— now included in your course to 
dramatically increase the data storage 
capacity of your computer while giving you 
ligntning-quick data access. Plus you work 
with exclusive word processing, database, 
and spreadsheet softwsire, yours to use for 
your own professional and (lersonal 
applications. 

As you build your computer, 
performing key demonstrations and 
experiments at each stage of assembly, you 
get the confidence-buildmg, real-world 
experience you need to work with, 
troubleshoot, and service today's most 
widely used computer systems. 

No Experience Needed, NRI Builds It In 

This is the kind of practical, hands-on 
experience that makes you uniquely 
prepared to take advantage of today's 
opportunities in computer service. 'You learn 
at your own convenience in your own home. 



No classroom pressures, no night school, no 
need to quit your present job vmtil you're 
ready to make your move. And all 
throughout your training, you've got the full 
support of yoiu- personal NRI instructor and 
the NRI technical staff, always ready to 
answer your questions and help you 
whenever you need it. 

FREE 100-Page Catalog Tells More 

Send today for NRI's big, 100-page, full- 
color catalog that describes every aspect of 
NRI's innovative computer training, as well 
as hands-on training in robotics, video/audio 
ser\'icing, electronic music technolo^, 
security electronics, telecommunications, 
and other growing high-tech career fields. If 
the coupon is missing, write to: NRI School 
of Electronics, McGraw-Hill Continuing 
Education Center, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. 

IBM and AT are regisUTed Lrademflrks oi Iptenwlional 
Business Machines Coqioration 



SEND COUPON TODAY FOR FREE NRI CATALOG! 



McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

of CHECK ONE FREE CATALOG OXLY □ Electronic Circuit Design □ Air Conditioning Heating & Refrigeration 



For Career courses 
approved under Gl BiU 

L check for details. 



n Con^nters & Microprocessors 
n TV/Video/ Audio Servicing 

□ Robotics 

n Electronic Music Technology 

□ Security Electronics 

□ Digital Electronics Servicing 



□ Computer Programming n Small Engine Repair 

□ Tblecommunications □ Electrician 

□ Basic Electronics □ Locksmithing 

□ Bookkeeping and Accounting □ Travel Careers 

□ Building Construction □ Writing 

□ Automotive Servicing □ Paral^al 



Name (Please print) 



Age 



Street 



City/State/Zip 



We'll give you tomorrow. 



Accredited Monber, National Home Study Council 
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SCIENCE 

BY ABE DANE, Science/Technology Editor 



A Thousand Miles At 1 Mph 



THE MAIN thing about 
Kennedy Space Flight 
Center's two G-million-pound 
Crawler-Transporters is 
that they're big — in fact, 
they're the biggest land vehi- 
cles ever built. But recently, 
one of these consummate 
road hogs distinguished itself 
in another way. 

During April of this year, 
the odometer on Crawler- 
Transporter No. 2 clicked 
over its 1000th mile on the 
hard-packed crawlerways of 
Kennedy Space Flight Cen- 
ter, a mark its makers never 
imagined it would make. 
Standing beside the super- 
highway-sized strip of 
ground river rock leading out 
from the Vehicle Assembly 
Building, a small group cele- 
brated as the Crawler 
paused in its 1-mph trek to 
the Space Shuttle launch area. 

At that rate, it's been a 
long journey. But for more 
than 20 years, the behemoth 
and its twin served as what's 
known as "stage zero" for ev- 
ery manned spaceflight that 
the United States has 
launched since the Apollo. 

Back in those fevered 
days, the Crawler began as a 
problem. The towering Saf- 
um V rocket, its launch pad 
and its support structure had 
to be assembled miles from 
where the rocket would lift 
off. Somehow, the whole 40- 
story structure would have 
to be moved. Don Buchanan, 
the man who designed the 
Crawler-Transporter, spoke 




to me recently about how his 
solution evolved. 

It began as a barge 

Buchanan's team set to work 
in 1961, assuming from the 
first that they would work 
out some kind of barge or 
rail-based system. But as 
they got down to the details, 
complications started to 
propagate at an alarming 
rate. In the end, barges were 




Crawter-Transporter returns to VAB, minus Space Shuttle cargo. 



deemed too unstable, and 
rails too costly and inflexible. 
By the beginning of 1962, the 
whole mobile launch concept 
was in jeopardy. 

While all of this was going 
on, however, the basis for 
the solution was already in 
existence, strip mining in the 
Kentucky coalfields. Built by 
Bucyrus-Erie, the 3850 B 
power shovel traveled at 
only one-fifth the speed 
NASA needed and relied on 
external electricity to drive 
its motors. But the gigantic 
treaded trucks on which it 
crawled had the necessary 
load capacity, and it had a 
self-leveling system that, al- 
though crude, showed a way 
that the rocket could be held 
steady on its way to the 
launch pad. 

When NASA finally got 
wind of the 3850 B, it was 



skeptical. But Buchanan and 
a few others went to see the 
machine at work, and soon 
saw it as a way out of their 
troubles. 

Not that the route from 
the 3850 B to the present 
Crawler-Transporter was a 
simple one. NASA's specs 
for the vehicle went out for 
competitive bidding, and in 
1963, Bucyrus-Erie lost to 
the Marion Power Shovel 
Co. , another maker of strip- 
mining equipment. The ma- 
chine that resulted from 
their collaboration two years 
later was a far cry from the 
one Buchanan had seen in 
Kentucky. 

Four double-tracked 
trucks containing four elec- 
tric motors, rated at 187 to 
375 horsepower each, pro- 
vide propulsion. Atop each 
truck are four 20-in. hydrau- 
lic jacks, surrounding a cylin- 
drical guide ring that bears 
shear loads. Manometers at 
each corner read hydraulic 
pressure, and send signals 
back to the control room, 
where commands are issued 
to raise and lower the jacks at 
each corner, keeping the 
launch platform level. 

Electrical power for the 
drive system comes from two 
2750-hp diesel engines, driv- 
ing four 1000-kilowatt gen- 
erators, and venting their 
exhaust through mufflers the 
size of Volkswagens. Two 
1065-hp motors provide pow- 
er for the leveling and steer- 
ing hydraulics, along with 
on-board electrical systems. 
Altogether, the Crawler 
burns 160 gallons of diesel 
fuel per mile. 

Although designed in 
haste to meet tight Apollo 
deadlines, the Crawler- 
Transporter has stood the 
test of time, and after an up- 
grade in 1977, has continued 
service as an integral part of 
the Space Shuttle launch 
system. PM 
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With Kreepy Krauly.® The Only Automatic 
Pool Cleaner With A 3-Year Warranty. 




Our three-year warranty gives you the world's longest vacation from hand vacuuming 
your pool. Because Kreepy Krauly does the work for you. Day after day. Year after year. 
Automatically. Wliether you have an inground or aboveground pool. 

No otiier pool cleaner in the world offers a warranty this long. And no other pool 
cleaner cleans like a Kreepy Krauly. That s because no other pool cleaner is built like a 
Kreepy Krauly. Our patented design is built to last. For instance, the single operational 
moving part in our inground cleaner has a fifteen-year warranty! Unlike others, there 
are no extra pumps or plumbing required. There are no bags to empty, diaphragms to 
replace or hit list of parts to break. 

To get your vacation from pool cleeuiing started, see your local 
Kreepy Krauly dealer Call toll free 1-800-222-6841 for the Kreepy Krauly dealer 
nearest you. See first-hand what makes 
Kreepy Krauly tlie world's best-built, THE 
best-backed automatic pool cleaner. 



For Abovegroimd Pools 

The NEW Kreepy Krauly Vac Man.™ 



For Inground Pools 

The Original Kreepy Krauly. 




SYSTEM 

The best pool-cleaning system in the world. Period. 



Lumina Sedan. 
Ife desired to 

steer dear of trouble. 



Granted, most of us will never need to under- 
stand the science behind nccir Zero Scrub Radii, 
drag coefficients, heat dissipation in braiking, or, for 
that matter, modem day algebra. But everyone can 
understand the benefits of a car designed to help 
them respond to trouble on the road. 

So, we'd like to explain in some detail some 
very technical reasons why you should choose the 
Lumina Sedan to be your next family car Because 
when you put all those benefits together, they help 
make the Lumina Sedan one of the most innovative 
and responsive Chevrolet automobiles ever. 

The engineering that went 
into the engine. 

Can you see the safety 
aspects of an engine? Our 
engineers can. By taking into 
account the weight of the car, sus- 
pension geometry, tires and brakes, the 
Lumina's available 3. 1 Liter V6 with Multi- 
Port Fliel Injection becomes one tough, all- 
around jjerformer So, not only will you run 
your family around the city eflicientlyf you can 
merge into highway traffic swiftly and have enough 
reserve power to pass slower moving vehicles. 

Our suspension 
won't keep 
you in 
suspense. 

YouH appreciate 
Lumina's sus- 
pension most 
when the road 
takes a turn for 
the unexpected. For 
starters, the Lumina's 
rear susp)ension design was 
inspired by the Corvette. Its leaf 





spring is made of fiberglass, not steel. And instead 
of one steel spring per wheel, as in many cars, one 
fiberglass rear leaf spring is all that's needed in the 
Lumina. And with its advanced suspension, your 
Lumina is designed to help you recover quickly 
should you have to swerve to avoid something in 
the road. 

Here's how. In a swerve, when you turn the 
wheel hard to the left, the right side of your car will 
push down. Straighten the wheel, and as the right 
side comes up, the left side will go down. This is 
called roll. But thanks to the tuning of Lumina's 
fiberglass rear leaf spring suspension, youH experi- 
ence less roll, so your car will respond more quickly 
in a tight situation. 

The Lumina's front suspension also boasts 
"Zero Scrub Radii'.' Unfortunately, it 
would take pages to explain it. So 
suffice it to say that in some cars 
when you drive through a puddle 
at 35 miles an hour your car will 
slow down and your steering 
wheel will pull, lb lessen this, 
the Lumina was designed with near Zero Scrub 
Radii which reduces 
the sensitivity of 
your front wheels 
to changes in the 
road to help you 
stay in control with- 
out having to over- 
compensate at the 
steering wheel. A 
very helpful feature. 

We'd like to clear the air 
about aerodynamics. 

Admittedly, the technical aspects of aero- 
dynamics, such as crosswind stability and drag 
coefficients, are less than thrilling. We'd much 
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rather describe for you how the Luminals 
aerodynamics can contribute to your safety. For 
instance, Luminals smooth shape allows for a low 
drag coefllcient of 0.34 which contributes to 
impressive fuel economy* and acceleration when 
fjassing or merging. But those aren't the only 
rewards of smooth aerodynamics. 

Believe it or not, the Lumina is not only 
aerodynamic when the wind is rushing over the 
front end, it's aerodynamic when the wind is com- 
ing at you from the side. And youH appreciate that 
on very windy days or when you get caught in the 
Wcike of a passing semi on the interstate. 

Here's the brake you've been 
looking for. 

Four-wheel disc 
brakes, to be exact. 
They come stan- 
dard on the 
Lumina Sedan. ~1f^ 
Luminals 4-wheel 
disc brakes bene- 
fit from greater 
heat dissipation. -jL ' 

That's because the rotors '^'^Ljs^ spin in a con- 
stant air flow to keep them cool. And the cooler 
the brakes stay, the more efficiently they work. 
Now you could buy a Ford Tkurus and not get 
these standard. Or you can buy a Lumina and get 
standard 4-wheel disc brakes. The choice is yours. 

Know what you're getting into. 

Innovation isn't limited to exterior features of 
the Lumina Sedan. Here are just two examples of 
some thoughtful interior design that may not be 
evident at first glance. 

Notice all the glass. The windows seem deep 
and wide, don't they? While providing a very com- 
fortable feeling of expansive- 
ness. this also ; 




a very practical function: better visibility. And 
while all that glass helps eliminate blind spots, 
standard tinted windows 
all the way around can 
cut down on glare, too. 

Next, look at all the 
buttons, knobs and 
controls on the dash. 
Notice how logical 
their placement, 
how easy they are 
to reach. A simple 
thing, true, but con- 
sider its importance 
and what can happen 
in that split second 
when your eyes leave 
the road and search for a button. 

Now we hope we didn't bore you with all these 
explanations, but we thought the more you knew 
about the Lumina Sedan before getting into it, 
the more you and your femiily would be able to get 
out of it. 

lb find out even more, come in and test drive 
a Lumina for yourself or, better yet, ask a friend 
who's driving one. Either way, you're sure to see 
why Lumina is the fastest-selling 1990 new car 
name. And why more Americans are winning 
with The Heartbeat of America. 





OF AMERICA IS WINNING. 
TODAirS CHEVROLET . 



•EPA estimated MPG city 19/highway 27. Chevrolet, the Chevrolet 

emblem. Lumina and Corvette are re)<lstcred trademarks of the GM Corj). 
' 1990 GM Corp. All Rights Reserved. Let's get it together ... buckle up. 




OLD HOUSE 
RESTORATION 

BY BOB VILA, Contributing Editor 




Victorian Restoration Primer 



NOT MUCH CAN match 
the beauty of a properly 
restored Victorian home. 
Whether you're lucky enough 
to own one, or merely dream 
of buying a Victorian some 
day, there's lots to learn about 
these romantic old houses. 

Mention the word Victorian 
and many folks think of Queen 
Anne- or Italianate-styled 
structures. Although these 
are two of the more plentiful 
Victorian designs, many dif- 
ferent styles fall into this 
sweeping period, a time span 
that covers the better part of 
the 19th century. Knowing 
the hallmarks of some of the 
major styles, along with tips 
on conducting a sensitive Vic- 
torian restoration, are the 
first steps in understanding 
these grand old homes. 

Popular in America during 
the reign of Britain's Queen 



Contributing Editor Bob Vila 
hosted public television's "This 
OldHouse" for 10 years. 



Victoria (1837-1901), the idea 
behind Victorian architec- 
ture's romantic, informal de- 
signs was that they should fit 
into the surrounding land- 
scape and be compatible with 
their natural settings. This 
was a strong reaction against 
the earlier Greek Revival and 
Federal styles which, with 
their symmetrical, regular 
shapes, were not considered 
naturally harmonious. 

Keeping in line with this 
natural emphasis, most Vic- 
torian homes were painted 
colors that resembled organic 
materials, like stone, bark, 
granite, slate and sandstone. 
They are usually considered 
dark and drab by today's 
standards. Mixing different 
siding materials on the same 
house, like clapboards, shin- 
gles and diagonal boards, 
created a textured look that 
supported this blending with 
nature. The irregular, multi- 
angled shapes of the build- 
ings, with their bay windows 



and other projections, also 
worked toward this end. 

The popularity of pattern 
books in the 19th century was 
responsible for the spread of 
Victorian homes from coast to 
coast. But the span of years 
that a style was commonly 
built depends on what part of 
the country you're talking 
about. There are no hard and 
fast rules as far as dates are 
concerned and some overlap 
from one style to the next. For 
example, a style constructed 
during a certain period of time 
on the East Coast may not 
have shown up on the West 
Coast for some years. 

You'll find differences in the 
design of the same style house 
depending on where it's locat- 
ed. A Queen Anne built in Cal- 
ifornia, for example, tends to 
be narrower and taller than 
one built on the East Coast. 
An Italianate house built in a 
suburb may have more porch- 
es and be more expansive than 
one built on a city lot. Some- 
times, too, features from 
more than one style appear on 



The Victorian period emtiraced 
rmury dKTererrt building styles. 
Including this Italianate 
example with Its tall thin 
windows and massive 
wraparound porch. 

the same house. This can 
make it difficult to categorize 
the structure. 

Some styles 

The earliest Victorian style, 
the Gothic Revival (1835- 
1865), was based on the 
romance of medieval architec- 
ture and inspired by English 
and German cottages. You'll 
recognize a Gothic Revival 
house by its sharply pointed 
gables. Windows are usually 
tall and thin, sometimes with 
diamond-shaped, leaded 
panes. Medieval motifs, like 
Gothic crosses and trefoils, 
may be cut into the structure's 
woodwork. 

The Gothic Revival gave 
way to the Italianate period 
(1845-1880). Based on the cot- 
tages of Italy, houses of this 
style are characterized by 
their arched windows and 
doors, sometimes topped with 
decorative lintels. The Italian- 
ate mansions commonly have 
flat, wide roofs with large 
brackets under the overhang. 
A cupola often crowns the top. 
These highly symmetrical 
houses were often built from 
natural local stone or brick. 

The Italianate house has 
many adapted versions. While 
they usually maintain the 
arched windows and doors of 
the pure models, along with 
the massive roof brackets, the 
symmetry is often broken 
with projecting 1- or 2-story 
bay windows. These wood- or 
clapboard-sided houses often 
have a columned porch with 
decorative brackets that 
match those on the roof. 

Few smaller houses were 
constructed in the Second 
Empire or Mansard style 
(1860-1885). Usually consid- 
ered mansions, they are easily 
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recogni2able with their distinctive man- 
sard roofs, often tiled in slate, and dormer 
windows. Carpenter Gothic (1870-1910) 
houses feature lots of sawn-wood orna- 
mentation, called gingerbread, at gable 
peaks and verge boards. Porches have 
sawn brackets on posts and cornice. 

Perhaps the most popular style, and 
the one that most folks think of as Victori- 
an, is the Queen Anne (1875-1900). The 
extremely irregular configurations of 
these marvelous old homes are a result of 
what I call inside-out thinking. Basical- 
ly, the Queen Anne style marks the be- 
ginning of time when people decided that 
the interior of the house should be ar- 
ranged to suit their living preferences. 
Floor plans became important and result- 
ed in the irregularly placed bay windows 
and turrets so common to these grand old 
dames. Gables, dormers and chimneys, 
often fluted with large caps, adorn many. 
Their large, often wrapped porches are 
characterized with surprisingly delicate 
spindlework. 

The Stick style (1875-1900) expresses 
the building's construction in an honest 
way. Vertical and diagonal boards are 
used as siding materials, while criss- 
crossed boards in gables simulate a truss. 

One of the final phases of the Victorian 
era, the Shingle style (1885-1900), is 
based on the form of the Queen Anne but 
vdthout its projections and texture. As its 



name implies, shingles cover both the ex- 
terior walls and gambrel roof. Not popu- 
lar with the general public, shingle-styled 
houses were predominantly the domain 
of the wealthy, and were generally de- 
signed by architects. 

Sensitive restoration 

A rule of thumb when approaching this or 
any type of restoration is to try to save as 
much of the original structure as possible. 
In a Victorian restoration, particular em- 
phasis is placed on preserving the ornate 
architectural details, along with the origi- 
nal siding materials. 

If you're lucky, the original ginger- 
bread or brackets may only need repaint- 
ing. If not, you'll find they are rotted or 
damaged beyond repair. If that's the 
case, you can either have replacements 
custom made or order new reproductions 
from the millwork companies who spe- 
cialize in this type of thing. Obviously, the 
latter is the most economical decision if 
several pieces are missing or damaged. 
When you only need to replace a few, the 
custom route makes sense. 

As far as the siding goes, it can be fairly 
easy to restore the wood. In most cases, it 
involves paint removal, sanding, priming 
and repainting. Damaged pieces are ei- 
ther patched and repaired, or replaced. 
Don't be tempted to replace wood siding 
with vinyl or aluminum. You'll lose the 



texture (and a great deal of the authentic- 
ity) of your Victorian home. 

How you deal with roofing materials, 
too, bears mention here. Most houses 
built in the 19th century had wood-shin- 
gled roofs, usually made of cedar. Slate 
and tile roofs were also common. In most 
cases, today's asphalt shingles, which 
come in a variety of textures and colors, 
are an acceptable (and less expensive) re- 
placement. Again, it depends on the de- 
gree of authenticity you're striving for 
and, of course, your restoration budget. 

Fortunately, I haven't run into too 
many cases where previous homeowners 
have removed the large windows the Vic- 
torians loved. But if you want to upgrade 
them and keep the monthly heating and 
cooling bills reasonable, keep the old win- 
dow frames but have new sashes made 
with insulated glass. 

Occasionally, too, today's owners find 
it necessary to add some living space to 
these old houses. As long as the ftx)nt and 
sides of the structure are maintained his- 
torically, the back end can usually be al- 
tered without losing the charm. 

Finally, the colors you choose for a re- 
stored Victorian will have a great effect 
on the image you create. Fortunately, 
many of the m^or paint companies offer 
lines of historical paint colors appropriate 
for these homes. (See "Exterior Period 
Painting," page 38, June '89.) fM 



There% never a good day for your wood. 




Thompson's protects full-time against water, sun and mildew. 



Your house is constantly being attacked by sun, 
wind, rain, mold and rot That's why your wood 
needs the full-time protection of Thompson's* 
Wood Protector 

. Thompson's unique formula contains powerful 
woterproofers to protect against splitting, cracking 

({j 1990 Ttiompioo & Fof mby, Inc 



and warping; mildewcides to prevent mold, 
mildew and rot; and sunscreens to help prevent 
fading and greying. So use Thompson's Wood 
Protector You'll see how just one coat can give 
your home full-time protection for a longerlife 
expectancy than you ever expected. 
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A New Way To 

SOMETIMES A company 
develops something so 
nifty that it takes a while be- 
fore anyone figures out how 
to use it effectively. One such 
case involves Reflection 
Technology of Waltham, 
Massachusetts. This compa- 
ny developed a miniature dis- 
play device two years ago, 
but products utilizing the dis- 
play are only coming on the 
market this year. 

The miniature display is 
called Private Eye. As seen 
in the picture above, the 
Private Eye is a 2.5-ounce 
display that you wear like a 
headband. The display meas- 
ures only 1.2 X 1.3 x 3.5 in. 
in size. 

At such close range to the 
eye, the Private Eye display 
appears as the equivalent of a 
12-in. television screen. Im- 
ages in the Private Eye are 
produced using a column of 
red LEDs, a magnifying 
lens, a spring-mounted reso- 
nating mirror and a counter- 
moving magnet linked to 




advanced electronic circuit- 
ry. A full-screen-sized image 
is developed by turning the 
LEDs on and off, and by us- 
ing the mirror to spread the 
image across the screen. The 
image appears as vibrant red 
characters or graphics on a 
black background with a con- 
trast ratio of 70: 1 , so it's easy 
to read. Reflection Technol- 
ogy hopes to have a full-color 
display in five years. 

Private Eye is now being 
utilized by a number of com- 
panies for different applica- 
tions. A few companies are 
using the device as the cen- 
terpiece for hands-free, port- 
able workstations. Another 
application is exemplified by 
a laptop computer being 
developed by Cyberspace 
Corp. of Norcross, Georgia. 
By using the Private Eye, 
the weight, bulk and ambient 
light problems associated 
with traditional displays are 
eliminated. Information isn't 
available via over-the-shoul- 
der glances from companions 



either. Personal computer 
kits are available from Re- 
flection Technology for a list 
price of $795. 

Private Eye is also being 
used in an electronic book 
due from Empruve of Knox- 
ville, Tennessee. The Em- 
pruve "Scout" uses CD-ROM 
disks as its database. 

Currently available is a 
paperless fax machine that 
uses the Private Eye device 
to view information. Devel- 
oped by PortaFax Corp. of 
Woodside, New York, the 
2001 model connects directly 
to a telephone via an RJ-11 
jack or acoustic coupler. The 
2001 has an internal memory 
equivalent to 25 pages of 
text. Users can send or re- 
ceive faxes, zoom in on a por- 
tion of the document for 
closer examination and even 
delete text. 

The nucleus of the 2001 
weighs only 3.5 pounds and 
measures 1.5 x 4 x 5in. Ase- 
ries of external ports allows 
you to connect the 2001 to a 
video monitor or to a plain- 
paper computer printer for 



hard copies. List price for the 
2001 is $1495. A bar scanner 
and a 2-in. micro-diskette 
subsystem for extra memory 
are optional for Ust prices of 
$900 and $400, respectively. 

Other applications for the 
Private Eye are probably 
manifold. Reflection Tech- 
nologies is interested in any 
good ideas. 

Caller ID bpdate 

One technological innovation 
often begets another, and the 
new caller identification fea- 
ture being offered by some 
telephone companies is no 
exception. 

Caller ID is a feature avail- 
able on the Maestro phone 
made by Northern Telecom 
and supphed to various tele- 
phone companies. The ser- 
vice, which works thus far 
for only local calls, uses a dis- 
play on the telephone to show 
you the number of the incom- 
ing call. The Maestro phone 
lists for $136 and is available 
from Bell Atlantic (800-523- 
0552) and Telcom Phonelab 
Technologies (800-873-3243) 
nationally. Caller ID only 
works if your local telephone 
operation company offers the 
service. Caller ID is now 
available in New Jersey, 
Maryland, Virginia, West 
Virginia and on a limited ba- 
sis in some other states. 

The spread of Caller ID is 
being hampered somewhat 
by privacy concerns. Howev- 
er, a Beverly Hills, Califor- 
nia, company called Private 
Lines, Inc. is now offering a 
900-number that circum- 
vents Caller ID. Only a 
string of zeros appears on the 
Maestro display if the call is 
routed through Private 
Lines. A battered spouse, for 
example, could then call 
home without revealing his 
or her location. Private Lines 
charges $2 per call. 

Other states are seeking to 
( Please turn to vcuje 51) 



48 



POPULAR MECHANICS • AUGUST 1 990 



ELECTRONICS (Continned from pagejS) 



introduce Caller ID, but a blocking op- 
tion may be mandated, as is already the 
case in California. 

Caller ID is not the only new feature 
available in phones. Logic Solutions, 
Inc. of Mission, Kansas, sells a device 
through mail-order catalogs that silent- 
ly intercepts incoming calls before the 
phone rings. Callers hear a prerecorded 
message telling them when to call back. 
The device lists for $100. 

Sound Wars 

Mega-autosound systems are familiar to 
anyone who's ever driven down a Main 
Street on a Saturday night. For years, 
people cursed these drivers as sonic ter- 
rorists concerned only with the amount 
of volume they could generate in a mov- 
ing vehicle. Fortunately, reason is tri- 
umphing over madness. 

For those truly interested in explor- 
ing the outer frontiers of car audio, the 
launching pads are the various sound- 
off contests held around the country 
each year. While there's still plenty of 
heart-stopping bass that will test a car's 
shock absorbers, the emphasis on sound 
pressure levels is now balanced against 
sound quality and installation exper- 
tise. After a few false organizational 
starts, sound-off competi- 
tions are coalescing under 
the umbrella of the 
International Auto Sound 
Challenge Association 
(IASCA). Most events are 
organized by local retailers. 

Thanks to IASCA guide- 
lines, massive volume levels 
are only part of the competi- 
tion. While some car audio 
systems can achieve higher 
levels, IASCA sets the vol- 
ume ceiling at 130 decibels 
(dB). For the sake of compar- 
ison, a good factory-installed 
system can achieve 105 dB 
levels. 

As important as volume is 
the overall sound quality. 
Here are a few of the areas 
that are judged: 

■ Frequency response — 
how well the system repro- 
duces a signal across the au- 
dio bandwidth from a low of 
20 Hz to a high of 20,000 Hz 
(20KHz). 

■ Staging — the ability of 
the system to simulate the 
presence of a stage in front of 
the listener. 

■ Sound linearity — the bal- 
ance between low, middle 
and high frequencies at low 
and high volume levels. 

More technical tests for 
sound quahty are also used in 
the judging. Also important 



is the neatness of the installation and 
the cosmetic look of the system. The 
better a car audio system is integrated 
into the car, the more points the vehicle 
is likely to accrue. 

Winners of local sound-off contests 
graduate on to a regional contest. These 
winners move on to a national contest. 
All competitions are divided by power 
classes: 0 to 100 watts, 101 to 250 watts, 
251 to 500 watts, 501 to 1000 watts and 
over 1000 watts. Competitors are divid- 
ed between amateur and professional 
classes. 

What does it take to win? In the 1000- 
watt-and-over class, a car like the 1989 
Mustang Saleen SSC pictured below 
would be a good competitor. Packed into 
the Mustang are eight amplifiers, a cas- 
sette receiver, a compact disc changer, 
a 9-band equalizer and 22 speakers 
ranging in size from 1-in. tweeters to a 
pair of 16-in. woofers. System power is 
1280 watts per channel. 

Membership to the International 
Auto Sound Challenge Association 
costs $30, a fee that gets you a rule book, 
newsletter and a copy of the test disc or 
tape used in the judging. IASCA is lo- 
cated at P.O. Box 7493, Riverside, CA 
92513-7403. 



Longest Videotape 

Here's a travel advisory for video fans 
heading for European vacations. When 
on the Continent, look to buy the long- 
est blank videotape in the world. 

BASF, headquartered in Germany, is 
selling small quantities of its E300 vid- 
eotape only in Europe. Due to a differ- 
ence in television standards, the E300 is 
the equivalent of a T200 in the United 
States. This means you can record a lit- 
tle more than 31/2 hours in the Standard 
Play mode and 10 hours in the Extended 
Play mode. Just think of the television 
mini-series applications. Officially, 
BASF says it will not sell this tape in the 
U.S. any time soon. Videotape by any 
other name is still videotape so if you see 
it over there, feel free to bring it here. 

Just so you don't feel completely 
shortchanged, BASF is planning to 
market a T130-length blank videotape 
this fall. The extra 10 minutes comes in 
handy when you're taping those movies 
that are just a little bit over 2 hours. A 
T130 will also compensate nicely for 
those unscheduled solicitations that of- 
ten accompany Public Broadcasting 
System (PBS) broadcasts. A T130 also 
translates into 6V2 hours of recording 
time in the Extended Play mode. IM 




This '89 Mustang Saleen SSC packs 22 speakers, eight amplifiers for a whopping 1 280 watts of power. 
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AreViDu Impressed That 

Had The Best-Selling 



TruGklSYiearslnARow^ 




*1989 New Truck Buyer Study. 



**Based on an average of consumer-reported problems in a series of surveys of all '81-'89 models designed and built in 
North America; and total sales by division. 
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Ufe^Not. 



We can't afford to be. 

Because if you're going to stay on 
top you can't rest on your laurels. 

So we're not content with the fact 
that our big Ford pickup has outsold 



Ford Trucks. 
The Best Never Rest. 




every other full-size pickup thirteen 
straight years and has the most repeat 
buyers* Or that it offers the most 
advanced electronic automatic trans- 
mission and the widest range of multi- 
port electronic fuel-injected gas 
engines of any full-size li^t truck. 

We just keep working day and night 
making the best-built, best-selling 
American trucks even better.'"* 

We may lose a lot of sleep. But so 
will the competition. 




THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH. 



UFE SUPPORT 
SVSIEMS 




Even if your car isnt ailing now, AC-Delco parts can still help get it started and keep it going. 
Because all AC-Delco replacement parts are designed to meet the performance and reliability standards a car requires. 
So make sure yours receives routine checkups and quality AC-Delco parts. It's just the kind of maintenance 
every car needs to help it live a long and healtity life. For the AC-Delco retailer nearest you, call 1-800-AC-DELCO. 

AC-DELCO □IQ ITS UKE BUYING TIME. 



COMPARISON TEST 






JEEP 

CHEROKEE 
LIMITED 



BY RICH TAYLOR, Contributing Editor 
PM Photos by Ron Hussey - 




PARK ONE OF these 4-wheel-drive wagons in 
front of any country club in America, and the 
crowd will gather round. Unlikely as it may 
seem, we have AMC to thank for this. In 1984, AMC 
presented the Jeep Cherokee, a sport/utility vehicle 
much like its competition, but with four doors instead of 
two. And that's made all the difference. 

The Cherokee 4-door was perceived as a hip replace- 
ment for the station wagon by trendy moms who 
wouldn't be caught dead in a stodgy old Country Squu-e. 
Jeep sales soared, and Cherokees popped up in day- 



care center parking lots from coast to coast. 

Today, this market has blossomed to 750,000 vehicles 
a year and has attracted competitors from the United 
States, Japan and Europe. Indeed, the competition has 
become so intense that the Cherokee is now the oldest 
design in this group of increasingly sophisticated — and 
increasingly expensive — wagons. 

Which compact 4-door 4x4 is best? We assembled all 
nine choices in California, ran them through our instru- 
mented track tests, then spent the better part of a week 
driving them through desert sand, mountain snow and 
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baking freeways. We even brought 
along a 3-year-old to test the car-seat 
convenience. 

Ford Explorer 

Unanimously, our test crew pre- 
ferred the brand-new Ford Explorer 



over the others. The 4-door offers an 
unbeatable combination of looks, per- 
formance, features and price — it sets 
a new standard for this class. 

For starters, we see this as the 
best-looking 4x4 on the market, a sub- 
tle combination of trucklike machismo 
and carlike aerodynamics. The natty 
Eddie Bauer package provides just 



the right upscale touch. 

Inside, the spacious Explorer is a 
quantum leap over the cramped Bron- 
co II it replaces. The Recaro-clone 
seats are comfortable and infinitely 
adjustable. Leather is an option. 
There's plenty of interior room for 
four or five adults, thanks to scooped- 
out door panels, low seats and a high 
roof. There are nice white-on-black 
analog gauges, and all the controls are 
logically placed. 

Ford's hefty 4.0-liter V6 moves the 
Explorer acceptably, though none of 
these 4x4s is exactly a ball of fire. 
Unlike the old Bronco II, the long- 
wheelbase Explorer combines com- 
fortable on-road ride with excellent 
off-road capability. The on-demand 
4wd system is engaged with the touch 
of a pushbutton. 

Steering, brakes and shifter func- 
tion well, though it would be nice to 
have 4-wheel antilock brakes (ABS), 
rather than rear wheels only. (Range 
Rover offers 4-wheel ABS as stand- 
ard. Jeep and Chevy as an option.) 






Best of all, the Explorer is very 
competitively priced. Not only is it 
better than any $20,000 4x4, it's supe- 
rior to conventional wagons that cost 
literally twice as much. In our view, 
this is an excellent buy in a modern, 
capable, fully-equipped, 4-door 4wd 
wagon. Nice going. Ford. 

Nissan Pathfinder SE 

The Pathfinder has been a solid seller 
since its introduction, and the new 4- 
door version promises to increase 
Nissan's presence in this market seg- 
ment. It's a thoroughly capable vehi- 
cle that, in our opinion, edges past its 
arch-rival from Toyota, the 4Runner. 

The edge in this case is attributable 
to a more comfortable interior. Nis- 
san has done a better job with interior 
space to match the extra set of doors. 
The Pathfinder's other strong suit is 
its engine. The 3.0-liter V6 is basically 
identical to that in the peppy Maxima. 
The Pathfinder is much heavier, but 
the vitality of this smooth-running 
jewel is still impressive. 

Like the Explorer, the Nissan com- 
bines a good ride with terrific han- 
dling on and off pavement. It clicks 
into 4wd with the touch of a lever, 
whether the vehicle is moving or sta- 
tionary. Its agility in dirt is augment- 
ed by optional 31xl0.5R-15 tires. 

The interior is very straight- 



forward and functional — though far 
fi-om spartan — with white-on-black 
instruments, corduroy upholstery 
and controls derived from the pickup. 
There's an acceptable amount of room 
in the back seat, a reasonable driving 
position and good visibility. 

Overall, we rate the Pathfinder as a 
very close second to the Explorer, 
and a thoroughly versatile 4x4. 

Toyota 4Runner SR5 

The 4-door 4Runner is very similar to 
the Pathfinder in most respects. 
Toyota's engineers wanted plentiful 
ground clearance and a rugged ap- 
pearance, which accounts for the 



31xl0.5R-15 tires. However, its roof 
is lower relative to the frame rails 
than the Nissan, and there's no real 
improvement in rear-seat legroom. 
This adds up to a somewhat cramped 
interior that's not as comfortable or 
convenient for driver or passengers. 

Too bad, because the 4Runner is 
otherwise identical in most ways to 
the SR5 V6 pickup that won our most 
recent compact pickup test. It's 
strong, smooth, beautifully assem- 
bled, nicely finished and handsomely 
styled. Toyota's shift-on-the-fly 4wd 
system is thoroughly user-friendly. 
The 4Runner's performance is good 
under all conditions, and the handling 
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ISUZU 

TROOPER LS. 



is remarkably sharp. 

But the smallish interior, low roof- 
line and high step-in definitely in- 
trude on usefulness. 

Chevrolet S- 10 Blazer 

Also sold by GMC dealers as the S-15 
Jimmy, and by Oldsmobile dealers as 
the Bravada, the Blazer has two extra 
doors for 1991. GM wisely lengthened 
the wheelbase, by 7 in. , on the 4-door. 
The result is a much more useful and 
comfortable vehicle. 

The Blazer's styling still seems 
attractive, and the big 4..S-liter Vfi is 
torquey. You get ABS brakes on all 
four wheels, though it functions only 
in 2-wheel drive. Engaging 4wd on 
both the Blazer and the Jimmy is a 
matter of snicking a lever into place, 
even when the vehicle is in motion, 
but the system is designed for use in 



dirt or gooey going — extended use on 
pavement is not recommended. 

The Blazer falls down in three ar- 
eas. The engine is noisy and a trifle 
rough. The suspension doesn't re- 
spond as well as some of its competi- 
tors in bumpy going. And the interior 
is limited by marginal bucket seats 
and glitzy electronic instruments. 

The Blazer and Jimmy are compe- 
tent, roomy 4-door SUVs, with the 
added appeal of big dealer organiza- 
tions — you're never far from service. 
But at $22,000, we don't consider 
them the best buys in the class. 

Jeep Cherokee Limited 

The Cherokee Limited may be the 
standard of comparison — the 4-door 
controls 22 percent of the total sport/ 
ute market — but it also costs more 
than its more modern competitors. 



The Jeep's best feature is straight- 
line performance. Thanks to a smooth 
177-hp inline Six, it's the only sport/ 
utility capable of 0-60 in 10 seconds. 
It's also surprisingly capable both on 
and off road, despite having a solid 
front axle, limited suspension travel 
and comparatively small tires. 

It offers two 4wd options: Com- 
mand-Trac or Cherokee Limited's 
Selec-Trac system. Command-Trac 
can be engaged with the vehicle in mo- 
tion, but has no center differential, 
and is intended for limited use. Selec- 
Trac features a center diff and can be 
used as a full-time system if the owner 
desires. It also has the option of 4- 
wheel ABS that functions even when 
4wd is engaged. 

The Cherokee's weakest feature is 
its old-fashioned interior with under- 
size bucket seats, fake woodgrain 



SPECIFICATIONS AND DIMENSIONS 



mm 



MANUFACTURER 
MODEL 


BASE PRICE 

PRICE 
AS TESTED 


ENGINE 
DISPLACEMENT 
(Cite) 


ENGINE 

HP. NET/ 
TORQUE (I1.-lb.| 


ENGINE/ 
DRIVE 
UYOUT 


TRANS- 
MISSION 
TYPE 


WHEEL- 
BASE 

(In.) 


LENGTH 
OVERALL 

(in.) 


WIDTH 
OVERALL 

(In.) 


TRACK 
FRONT/REAR 

(In.) 


CURB 
WEIGHT 

(lb.) 


Chevrolet S-1 0 Blazer 


$16,905/ 
$22,523 


V60HV 
26Z4294 


160@ 4000rptn/ 
230 @ 2800 rpm 


front/ 
part-time 4wd 


4-speed 
auto 


107.0 


176.8 


65.4 


54.1/54.1 


3938 


Ford Explorer 


$14,265, 
$21 ,760 


V60HV 
2443996 


1 55 @ 4200 rpm/ 
220 @ 2400 rpm 


front 
part-lime 4wd 


4-speed 
auto 


111.9 


184,3 


70.2 


56,9/56,9 


4336 


Isuzu Trooper LS 


$1 3,499 
$19,268 


V60HV 
1732827 


1 20 @ 4800 rpm/ 
1 50 @ 3600 rpm 


front' 
part-time 4wd 


4-speed 
auto 


104.3 


176.0 


65.0 


54.7/55.1 


3848 


Jeep Cherokee Limited 


$14,155, 
$26,225 


I60HV 
242/3960 


1 77 @ 4500 rpm/ 
224 @ 2500 rpm 


front/ 
part-time 4wd 


4-speed 
auto 


101.4 


165.3 


70.5 


57.0/57.0 


3652 


LaForza 


$43,850 
$44,500 


V80HV 
302/4950 


1 85 @ 3800 rpm/ 
270 @ 2400 rpm 


front/ 
part-time 4wd 


4-speed 
auto 


106.0 


179.9 


78.7 


67.8/67.8 


5250 


Mitsubishi Montero LS 


$18,959, 
$21 ,854 


V6S0HC 
181 2972 


1 43 @ 5000 rpm/ 
168 (3) 2500 rpm 


front 
part-time 4wd 


4-speed 
auto 


106.1 


181.3 


66.6 


54.1,'55.7 


4134 


Nissan Pathfinder SE 


$15,720/ 
$21,079 


V6S0HC 
181/2960 


153@ 4800rpm/ 
180@ 4000rpm 


front/ 
pan-time 4wd 


5-speed 
manual 


104.3 


181.9 


66.5 


56.1/57.3 


4209 


Range Rover County 


$38,025 
$38,575 


V8 0HV 
238/3898 


1 78 @ 4750 rpm/ 
220 @ 3250 rpm 


front viscous-coupled 
full-time 4wd 


4-speed 
auto 


100.0 


175.0 


71.4 


58.5 58 5 


4389 


Toyota 4Runner SR5 


$15,498/ 
$24,229 


V6S0HC 
181/2958 


1 50 @ 4800 rpm/ 
1 80 @ 3400 rpm 


fronf 
pan-time 4wd 


4-speed 
auto 


103.3 


176.5 


68.1 


56.3/57.1 


4187 



1. Times from a steady-state 40 to 70 mpfi. 2. Best speed achieved while weaving through seven cones placed in line. 100 ft. apan. Speeds provide index of transient response. 
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trim and dated styling. It also suffers 
from numb, over-assisted power 
steering and a cramped interior. 

We look for some updates on the 
Cherokee for the 1991 model year, in- 
cluding even more power. 

Isuzu Trooper LS 

Here's the bargain in this bunch. The 
Trooper is significantly less expen- 
sive than the others, as well as roomi- 
er and more convenient. It's tall and 
boxy, but a box holds more stuff. 

It also has lots of neat little touches, 
like a rear hatch that splits vertically 
— much easier to use if you actually 
put stuff in your tinick. 

The Trooper uses the same smooth, 
reliable 2.8-liter V6 that's been a 
mainstay of General Motors cars and 
trucks for years. All the other con- 
trols and mechanical bits are ecjually 



tough and adept. The neatly finished 
interior is no fashion leader, but it's 
durable and logical. 

Smooth as the V6 is, it's also the 
thing that holds this SUV back in our 
ratings: 120 hp just isn't up to toting 
3900 pounds, at least not with much 
verve. And even more than its com- 
petitors, the Trooper reveals its pick- 
up ti-uck origins. The ride is stiff, the 
handling a bit ungainly. 

The Isuzu's 4-wheel drive can be 
engaged from the driver's seat, but is 
intended for limited use. 

Mitsubishi Montero LS 

The 4-door Montero is so similar to 
the Trooper we had a tough time tell- 
ing them apart. The Mitsubishi is 
slightly longer, taller, wider, heavier 
and more expensive. Out on the road, 
we had to concentrate to remember 



ST RESULTS 



which one we were driving — until we 
tramped on the throttle and the Mit- 
subishi's smooth V6 came to life. This 
engine is on a par with those offered 
by Nissan and Toyota. 

Like the Trooper, the Montero 
seems not only big and boxy, but more 
agricultural than the competition. It 
would be right at home hauling hunt- 
ers across the Alaskan outback. But if 
you're only heading down to the pre- 
school, you may prefer something 
more carlike. 

On the plus side, the Montero is fin- 
ished as well as any of its competitors. 
The on-demand 4wd system can be 
engaged with the Montero in motion. 

Range Rover 

An awai'd-winning advertising and 
public relations blitz has positioned 

I Pleasf turn to pane 109 1 



STEERING 
TrPE/TURNS 
LOCK-TO-LOCK 


BRAKE 
SYSTEM 
FRONT REAR 


FUEL ECONOMY 
(MPG EPA city 
PMtest) 


ACCELERATION PASSING' 
0-60 MPH (sec.) ACCELERATION 
V<-MILE (sec. @ mph) 40-70 MPH (sec.) 


BRAKING 700-Fr.' 
60-0 MPH SLALOM 
(It.) (trph) 


200-FT.' 
SKIDPAD 

(G) 


EPA CARGO 
VOLUME 

(cu.n.) 


INTERIOR 
VOLUME 

(cu.n.) 


MAXIMUM 
TOW 
RATING 


Power recirc. ball/ 
3.7 


F: 1 0.5-in. vented disc.ABS 
R:9.5-in.drum. ABS 


17 

14.50 


12.3 
18.49® 71 .70 


12.90 


140 


56.63 


.70 


35 


98 


6000 


Power recirc. ball 
3.5 


F: 10,3-in, vented disc 
R: 10,0-in. drum. ABS 


16 
16.72 


11.3 
18.01 @ 74.53 


10.53 


158 


57.11 


.72 


39 


103 


7800 


Power recirc. ball/ 
38 


F: 10.1-in. vented disc 
R: 10.4-in. disc 


15,' 
14.56 


14.9 
20.06 @ 65.53 


14.06 


119 


55.13 


.72 


46 


94 


2000 


Power recirc. ball 
3-4 


F: 1 1 O-in. vented disc, ABS 
R:9.0-in. drum, ABS 


16 
14 93 


10.2 
1 7.84 @ 74.82 


10.21 


140 


56.11 


.75 


36 


91 


5000 


Power rack & pinioa' 
3.8 


F: 11 .7-in. vented disc 
R: 10.0-in. drum 


\2J 
12.10 


15.3 
20.21 @ 66.89 


14.59 


137 


54.33 


.70 


40 


115 


8000 


Power recirc. ball/ 
3.7 


F: 1 0.8-in. vented disc 
R: 10,0-in. drum 


16 

16.54 


13,2 
1 9.59 @ 68.91 


11.56 


133 


55.86 


.75 


43 


97 


4000 


Power recirc. ball/ 
3.0 


F: 10.8-in, vented disc 
R: 11.1-in. disc 


15; 
16.66 


11.6 
17.82 @ 74.27 


10.90 


121 


56.02 


.73 


31 


92 


3500 


PowerwormS roller 

3,3 


F: 1 1 ,4-in, vented disc. ABS 
R: 11.4-in.disc. ABS 


13 

12,32 


12.1 
18, 72@ 73,28 


9.68 


119 


53.06 


.66 


36 


92 


7700 


Power recirc. ball 
3.9 


F: 11.3-in. vented disc 
R:11.6-in. drum, ABS 


15 
14.28 


14.8 
19.39® 70.31 


11.09 


125 


56.01 


.70 


43 


88 


3500 



3. G-force generated during steady-state travel around a 200-ft.-dia. 
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TECHNOLOGY 




By replacing propellers with superconducting magnets, jet 
ships may one day ply the seas at 100 knots. 



BY ABE DANE, Science/Technology Editor; PM Illustration by John Berkey 




AVAST SHAPE darts beneath the polar ice 
flows, and is gone, as silent as a living crea- 
ture, but far swifter. Clad in steel, and trav- 
eling at over 100 miles per hour, it leaves 
only a mistlike trail of bubbles in its wake. There are no 
great screws or turbines churning the water. In fact, 
there is no sign of any sort of propulsion system at all. 
Instead, the huge underwater freighter is thrust 
through the depths by an invisible force generated by 
water rushing through tubes enclosed in sponsons at 
the submarine's sides. 

Futuristic as it sounds, the force powei-ing this craft 
is actually so basic it is taught in high school science 
classes. Called Fleming's Left Hand Rule, this funda- 
mental of electromagnetism states that the confluence 
of a magnetic field and an electric current passing 
through a fluid will cause the fluid to be pi'opelled in one 
direction. It was not until recently, however, that the 



technologies existed to harness this phenomenon 
aboard a seagoing vessel. Now, in laboratories in Japan 
and the United States, systems known as magnetohy- 
drodynamic (MHD) drive units are putting the Left 
Hand Rule to work in small models and e.xperimental 
flow loops. The military is rumored to have been pur- 
suing MHD research for years, to the point where an 
MHD drive played a key role in "The Hunt For Red 
October," a movie produced with unprecedented U.S. 
Navy cooperation and based on Tom Clancy's meticu- 
lously I'esearched novel. 

Japanese superships 

Although the concept was first put forth in a 1%1 pat- 
ent by American scientist W.A. Rice, it is the .Japanese 
who have made the gi'eatest strides toward producing a 
pi-actical MHD drive in the nonclassified woiid. A .$40- 
niillion progi'am fiuuled by the Japanese Foundation for 
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Based on a JAFSA concept, a future $ub$ea 
freighter carries cars from Japan to Europe 
under the polar ice cap. 




Shipbuilding Advancement (JAFSA) has produced a 
fully operational model 2 meters long. And this sum- 
mer, they plan to launch a 150-ton, 90-ft.-long seagoing 
vessel called the Yamato-1. 

Although this early design is expected to be capable 
of only 8 knots, and with relatively poor efficiency, 
MHD has the potential to excel in both these areas. "We 
don't have to wori-y about cavitation of propellers with 
the MHD system. Therefore, there is no limit on 
speed," says Dr. Michael Petrick, who oversees MHD 
research at the Argonne National Laboratory in Illi- 
nois. The Japanese predict MHD vessels will one day be 
able to travel from Yokohama to San Francisco in three 
days. Efficiency is potentially very high as well, in- 
creasing in proportion to the square of the intensity of 
the magnetic field. Thus, the success of MHD depends 
on the development of extremely powerful magnets 
light enough to be carried aboard a ship. ^ 
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Progress ill this area has surged ahead, thanks to im- 
provements in superconducting materials that can be 
formed into the coils of electromagnets. And a quantum 
leap in affordability is on the horizon, if a way can be 
found to use new high-temperature yttrium- barium- 
copper oxide superconducting materials that could be 
cooled with Uquid nitrogen, instead of expensive and 
difficult-to-handle liquid helium. 

Power packages 

As more comi)a(.l, powerful and efficient magnets be- 
come available, the challenge shifts toward integrating 
them into a complete propulsion plant, incorporating 
cryostats to keep the magnets at superconducting tem- 
peratures, and a power supply to feed the magnets and 
charge the electrodes that pass the current through 
seawater. The Japanese have tried two basic approach- 
es. The simplest is to install a powerful superconduct- 



JET SHIPS 




Argonne superconducting dipole (right) crisscrosses lines of magnetic flux and electric current to produce thrust {left). 



ing magnet pointed straight down 
through the ship's bottom. Current 
from electrodes on the hull interacts 
with the magnetic field in the open 
water surrounding it. Although sim- 
ple and efficient, this arrangement 
would cause tremendous magnetic 
disturbances that could interfere with 
sealife and other shipping. 

Thus, JAFSA has embraced a more 
complex approach. Yamato-1 will be 
powered by two jet pods slung along 
the underside of the vessel. Each pod 
will contain si.x cylindrical supercon- 
ducting dipole magnets arranged in a 
ring around a central support. Water 
is drawn in through the front of the 
pod, and propelled through electrical- 
ly charged ducts running through the 
center of each magnet, then jetted out 
the back. Reversing propulsion direc- 



tion is as simple as reversing the cur- 
rent in the ducts. 

Big American magnet 

"The Japanese are using smaller mag- 
nets, but clustering them like the old 
days of clustered rockets," says Dr. 
Petrick. By contrast, the Argonne ef- 
fort is focused on the largest super- 
conducting dipole magnet in the 
world. Weighing about 200 tons, the 
magnet, which was originally built for 
experiments in electric power gener- 
ation, is far too large for maritime 
use. The point of the Argonne re- 
search, however, is to learn about the 
effects of extremely powerful mag- 
netic fields with an eye toward the 
day when such fields will be available 
from smaller magnets. "Our program 
provides an opportunity to leapfrog 



Tom Clancy's Caterpillar 



ENGAGE THE caterpillar, " says 
Sean Connery, playing the griz- 
zled veteran of the Soviet submarine 
corps, who captains the Red October. 
With that, the top-secret Soviet missile 
sub vanishes from the sonar monitors 
of the American attack sub Dallas. 
which has been shadowing her a few 
ship lengths behind. 

The caterpillar is an MHD drive sys- 
temrunningup the centerof fled 
October's hull, and, like most of the 
fascinating morsels of technology in 
the film, it is an idea with at least some 
basis in reality. 

But would an l\/!HD-propelled sub 
really be undetectable? The short an- 
swer is: Probably not. 

Gapt. James H. Patten Jr., a retired 
U.S. Navy sub commander who 
served as a technical consultant during 
the making of the movie "Red Octo- 
ber," says he sees MHD as intriguing, 
but fraught with problems from a mili- 
tary standpoint. Although an MHD 
drive system could indeed be very qui- 



Actor Sean Connery as Capt. Marko Ramlus 
at the con of the Red October. 

et, and, thus, might thwart passive so- 
nar arrays like those aboard American 
attack subs, the tremendous magnets 
would produce stray fields that would 
be relatively easy to pick up. Also, elec- 
tric current running through the seawa- 
ter would electrolyze it, producing a 
traceable trail of gas bubbles, particu- 
larly chlorine. 

Still, the Navy will follow MHD re- 
search with interest. "Any self-respect- 
ing naval lab has looked at it," says 
Patton. "People keep their finger on 
the pulse." —A.D. 



the Japanese in the scale and magnet- 
ic field strength of the MHD experi- 
ments," says Dr. Petrick. 

Focused as they are on the electro- 
magnetic phenomena at the heart of 
MHD propulsion, the Argonne team 
is making no effort to build a complete 
prototype propulsion system. In- 
stead, they are placing the magnet in 
a4-ft.-dia., 60-ft. x 25-ft. water 
loop — a sort of aquatic dynamometer 
that will let them scrutinize the mag- 
net's performance in oceanlike condi- 
tions, without leaving the lab. 

The Jet age 

If these experiments prove fruitful. 
Dr. Petrick sees a variety of uses for 
MHD systems on the horizon. They 
are already in use as pumping sys- 
tems for the liquid-metal coolants 
used in some nuclear reactors. More 
exciting, of course, is the technology's 
potential in the area of shipping. Not 
only is there the advantage of high 
speed and great efficiency, but the 
lack of moving parts would also 
reduce maintenance. What's more, 
eliminating the need to link the power 
source with the propulsion system by 
a shaft or other mechanical means 
makes radical new hull configurations 
possible. JAFSA has produced a 
number of wild-looking concepts, 
including an airliner-shaped cargo 
submarine, and small waterplane hull 
(SWATH) passenger ships that ride 
on pairs of submerged pods contain- 
ing MHD drives. Cargo submarines 
are a particularly intriguing possibili- 
ty, according to Petrick, "because 
they would have less drag than sur- 
face vessels and could descend to 
avoid storms. Also, vessels used in 
marine biological research could ben- 
efit from quieter designs that would 
be less disruptive to sealife." 

These and other possibilities con- 
tinue to spur research that may one 
day make the propellers as obsolete as 
they once made the sail. Hf 
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to best their rivals by a comfortable 
margin, and at a considerably lower 
price. This thev did, not onlv in term^; 
of power (250 bhp, 260 ft. -lb. ol 
torque) and performance (0-60 mph in 
under 8 seconds, 150-mph top speed), 
but in refinements like aerodynamics 
(Cd 0.29), fuel mileage (18 mpg city, 
23 highway, according to the EPA), 
interior quiet, smoothness and the 
thoughtful touches that the Japanese 
are so good at. 

For example, dashboard warning 
symbols are projected onto the gauge 
glass from tiny projectors up in the 
panel cover. The ashtray glides out 
and back on hydraulic struts. Yama- 
ha's piano division supplies the interi- 
or walnut paneUng. The engine com- 
puter retards spark between shifts 
to remove driveline jolt from the 4- 



LS 400 straightllne stability Is tops, but understeer sets In during hard cornering. Subdued 
Interior is spacious and comfortable. New 4.0-llter V8 offers excellent power, gocxl mpg. 



speed automatic transmission. 

The driver can also choose from two 
different sets of shift points (Power 
and Economy). Suspension is all inde- 
pendent, of course, with load-leveling 
air springs optional. 

In addition to an extensive list of 
standard equipment — which includes 



4-wheel disc brakes with ABS, vari- 
able-assist power steering with auto- 
matic swingaway column and heated 
outside electric mirrors — buyers can 
choose optional traction control along 
with heated seats, moonroof and a 
Nakamichi/Lexus premium sound 
system with remote CD changer. 



SUMMARY OF 1 990 LEXUS LS 400 OWNERS REPORTS* 



Total miles driven 1,300.844 
Average miles per gallon 

In town 

On the highway 
Major options chosen: 

Remote entry system 

Power moonroof 

Lu-xury group 

Memorv seat 

CD player 

Traction control 

Cellular telephone 

Air suspension system 
Why did you choose the Lexus 
LS400? 

Like the styling 

Price is right 

Quality 

Performance 

Handling 

Rej)utati()n 
Specific overall likes: 

Silence 

Riding qualities 
Power and performance 
Styling 



18.2 
23.1 

96.8% 

91.3 

54.8 

43.8 

37.5 

35.2 

31.8 

22.4 



31.5^ 

28.0 

24.5 

22.4 

20.6 

18.9 

50.0* 
43.1 
42.8 
41.4 



Handling 36.6 
Comfort 36.2 

Specific dislikes: 

No complaints .33.3% 
Styling too bland 9.6 
Shoulder harness rubs neck 6. 1 
Lacks .'lufTicient comfort 5.3 
Instrument lighting too dim 4.8 
Fuel mileage lower than 
expecteo 3.1 

What changes would you like 

to see? 

No changes 25.3% 
More distinctive styling 8.4 
Add outside temp gauge 7. 7 
Reposition shoulder harness 5.1 
Greater comfort 4.4 
Better lumbar support 
(passenger seat) 4.4 

How much did you pay? 
Average $:«).! 12 

Range $:«.000-$46.000 

Workmanship opinion: 
Excellent 97.7% 
Good 2.3 
Average 0.0 



0.0 



87.8% 
10.6 

1.3 

0.3 

77.8% 
20.5 
1.7 

0.0 



Poor 
Comfort opinion: 

Front seats: 

Excellent 

Good 

Average 

Poor 
Rear seats: 

Excellent 

G(hkI 

Average 

Poor 

Had anv mechanical trouble? 

No 89. 

Yes 10.2 
What type of trouble? 

(Too few data for meaningful 
analysis.) 
Did you repair it yourself? 

No 100.0% 

Yes 0.0 
Dealer repairs satisfactory? 

Yes 82.8% 

No 17.2 
Dealer service opinion: 

Excellent 84.7% 



14.1 
0.8 
0.4 

7.6% 
42.7 
27.7 

22.0 



Good 
Average 
Poor 

Number of vehicles owned 

This car only 

Two cars 

Three cars 

Four or more cars 
Would yuu buy a Lexus again 
next time? 

Yes 87.6% 

Mavbe 11.5 

No" 1.0 
Would you buy a different luxury 
car next time? 

No 

Maybe 

Yes 

Principal driver: 

Male 
Female 
Equal 

Age distribution of owners: 

Under 29 years 
30-49 
50-plus 



59.8% 
38.4 
1.8 

67.6% 
26.4 
6.1 

1.9** 
48.6 
49.3 



* Percentages might not equal 1 (KJ |)ercent due to rounding or an insufficient amount of data. 
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On paper, and in virtually every 
published evaluation, the LS 400 
grades out very well indeed. But the 
real testing is performed daily, by the 
men and women who actually own 
and/or lease a new car. Which is why 
we asked a national sample of LS 400 
ovraers to tell us what it's really like to 
live with this new luxmobile. 

And even though we expected 
enthusiasm, the answers were eye- 
opening. 

According to the owners we sur- 
veyed, there's no doubt that the LS 
400 excels at transporting driver and 
passengers in style and comfort. Spe- 
cific likes, in order of preference, 
included: interior quiet, riding 
qualities, power and performance, 
styling and handling. One owner 
called the LS 400 his "velvet rocket." 

Lexus also seems to excel in build- 
ing quality and finish into its cars, 
with a record-breaking 97.7 percent 
of our respondents rating workman- 
ship as excellent. Never before, in 
almost 40 years of PM's Owners Re- 
ports, have we seen such an unquali- 
fied endorsement of an automobile's 
quality and workmanship. 

Reliability also rated high marks. 
Nearly 90 percent of our owners told 
us their cars had been entirely trou- 
ble-free. Complaints were so minor 
and scattered that we couldn't tabu- 
late the data — things like wheel align- 
ment, minor radiator leaks and sticky 
cruise controls. Toyota launched an 
early voluntary recall to correct the 
cruise-control defect. A few owners 
wanted sharper styling (9.6 percent), 
followed by a complaint that front 
shoulder harnesses irritated some 
people's necks. 

Front- and rear-seat comfort re- 
ceived mostly marks of excellent 
again, with the minority opinion run- 
ning mostly to good, and virtually no 
one criticized legroom, headroom or 
lumbar support. Cloth upholstery 
comes standard, with leather includ- 
ed in the $4400 Luxury Group, or 
available separately for $1400. 

Dealer followup and service poli- 
cies also drew high praise. Several 
owners mentioned that dealers had 
topped up their gas tanks after 
recalls. One woman said she was 
"flabbergasted" when two Lexus me- 
chanics drove 250 miles round trip to 
pick up and deliver her car for the vol- 
untary recall and routine service. 

The Lexus LS 400 seemed, by all 
accounts, to sell itself, with no pres- 
sure or hardball fi*om salespeople. A 
number of buyers wrote "best car for 
the money" on their questionnaires. 
It's a conviction that's echoed in our 
bottom-line statistic: If they had it to 
do over again, nearly 90 percent 
would still buy an LS 400. m 




Although Toyota borrowed heavily from Mercedes in LS 400 design, 41 .6 percent of 
owners cited styling as a best-liked feature. Wind tunnel development yielded excellent 
0.29 Cd rating, contrlbutlrtg to exceptional Interior quiet. 



EDITORS REPORT 

The Evolution Of Perfection 



TOYOTA'S CREDO for the new 
Lexus division is "the relentless 
pursuit of perfection," and as an initial 
proof of that ethic, the LS 400 sedan 
is probably the best first offering 
we've ever seen. It has two of the 
three requirements for cars in this 
class — refinement and power. 

The third requirement, prestige, 
takes a little more time, but, judging 
by the responses of our owner group, 
this isn't far off. The car is already per- 
ceived as a bargain in its class, with 
most of the capabilities and ameni- 
ties of the great European cruisers for 
less money. It's not much of a leap 
from there to equality in status. Lexus 
has already leapfrogged Cadillac and 
Lincoln in this regard. 

Our own experiences with the LS 
400 largely parallel those of the own- 
ers. The Lexus V8 is an outstanding 
achievement, potent, quiet and eco- 
nomical enough to escape the gas 
guzzler tax — unlike its competitors. 

Fit and finish are similarly remark- 
able. Inside, outside and even under 
the hood, this car is a symphony of 
precision and quality. In the course of 
several encounters, we have yet to 
find a mismatched panel or paint 
blemish, or misaligned seam, or any- 
thing that didn't work. Paint quality is 
of the highest order, and the thought- 
ful people touches that please the 
owners get high marks here as well. 
This is a car that begins providing 
owner pleasure the moment he or 
she settles in behind the wheel. 



Ride quality is precisely what we'd 
expect of a great luxury car, and 
more. The LS 400 irons out Manhat- 
tan's craggy thoroughfares better 
than any car in recent memory, and 
makes even the lumpiest stretch of 
interstate almost glass-smooth. With 
its exceptional noise isolation, excel- 
lent seating and world-class ride, it's 
hard to imagine a car better suited to 
long-distance travel. 

But perfection is an absolute con- 
cept, and we have yet to see the per- 
fect car. For example, we disagree 
with owners who see handling as this 
car's strongest suit. The LS 400's 
straightiine stability is virtually fault- 
less. But on winding country lanes, 
the Lexus can be pushed into mulish 
understeer, and its responses to rap- 
id changes in direction are only ordi- 
nary by European standards. 

We find that the LS 400's coil 
spring setup performs better in this 
regard than the optional air spring 
suspension, but it still lacks the taut 
feel and response of, say, a BMW 
7351. 

But that criticism stems from Toyo- 
ta's market positioning versus the 
Europeans. For all its imitation of 
Mercedes styling, this is not a Euro- 
pean car. It's a new interpretation on 
the luxury sedan theme, one that can 
stand quite solidly on its own merits. 

Perfection will always remain just 
over the horizon. But for the Lexus LS 
400, outstanding makes a pretty 
good starting point. —Tony Swan 
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INTRODUCING THE 




A truck you can play with. 



It's what you drive when you're 
looking for serious fun. 

• Insta-Trac system on 4 x 4 models 
for quick shift-on-the-fly conve- 
nience to keep the good times 
rolling along. 

• Club Coupe with extended cab 
means more room up front for 



passengers and cargo. 

• Independent front suspension 
helps keep you riding comfort- 
ably on highway and country 
roads. 

• Stylish interior and exterior keep 
you looking great whatever 
you're doing. 




A truck you 

It's a compact pickup with the 

soul of a full-size truck. 

• Standard 4.3-liter Vortec engine 
means more V-6 horsepower 
than any other vehicle in its 
class.* And with 230 Ibs-ft 
torque, you get more pull than 
even Ford Ranger, Dodge Dakota 
and Jeep Comanche. 






It's not just a truck 

■rial 



NEW 1991 SONOMA. 





can work with. 

• Double-wall construction with 
galvanized steel in the doors 
and bed. 

• Properly equipped two-wheel- 
drive nnodel can move up to 
9,500 lbs GCWR including vehi- 
cle, trailer, passengers, cargo and 
equipment. 



A truck you can stay with. 



Sonoma is committed to the 
long haul. 

• On average, over the last 10 
years, GMC Trucks depreciated 
less than any other brand of 
truck.** 

• Backed by a dealership that's 
committed to your satisfaction 
and sen/ice, with programs like 
Commitment Plus and 3-year/ 
50,000-mile Bumper-to-Bumper 

•Excluding other GM products 

' 'Retained value percentage is figured on a sales weighted average of all the vehicles sold by a truck marketer based upon 
the MSRP of three , four-, and five-year-old comparably equipped vehicles produced domestically during the model years 
1 975-'86. compared to the average wholesale auction price of vehicles as reported in the January 1 980-'89 issues of the 
National Automotive Keseaxh Black Book The independent certified public accounting firm of Deloitte & Touche has com- 
piled these retained value percentages. 



Plus warranty. See your dealer for 
terms of this limited warranty. 
• Choose from a variety of options 
like a sunroof, rear jump seats or 
sliding rear window to create a 
unique vehicle you'll enjoy for 
years to come. 
For a catalog and your 
nearest dealer, call 
1-800-VALUE90 
(1-800-825-8390). 






anymore. GMCtruck. 



TECHNOLOGY 




SAVING THE 
ALASKA PIPELINE 

The builders said it couldn't happen for 30 years, but with rust already appearing on 
the Trans Alaska Pipeline, new technology is needed to stop the rot. 




BY DAVID W. FREEMAN 

PM Illustrations by Jeff Mangiat 

ARELY 14 MONTHS after 
the Exxon Valdez supertank- 
er oozed 240,000 barrels of oil 
into Prince William Sound, Alaska 
finds itself mired in yet another envi- 
ronmental crisis: The fabled Trans 
Alaska Pipeline is rusting. 

Completed in 1977 at a cost of $7.7 
billion, the 800-mile pipeline was sup- 
posed to remain corrosion-free for at 
least 30 years. But last year, the 
consortium that maintains the line, 
Alyeska Pipeline Service Co., un- 
earthed 827 areas of probable corro- 
sion. While much of the trouble is 
concentrated along a single 8-mile 
underground stretch near Brooks 
Range, isolated spots were found 
virtually the entire length of the 
pipeline. 

A rupture in the pipeline could spill 
tens of thousands of barrels of oil, not 
only fouling Alaska's pristine land- 
scape and abundant waterways, but 
also frustrating America's vast appe- 
tite for oil. The Alaska Pipeline now 
supplies one-fourth of all petroleum 
consumed in the United States. 




Snaking over 800 miles across Alaska, parts 
of the pipeline are exposed to extremes of 
both climate and terrain. 

Alyeska insists that a spill is not im- 
minent. "These are not the kinds of 
rust patterns that cause a total rup- 
ture," says Bob Howitt, engineering 
manager for Alyeska. "They're the 
kind that might cause a pinhole leak." 
According to Howitt, many of the 827 
suspect regions, or anomalies, could 
turn out to be nothing more than small 
dents, metallic inclusions or other 



nonthreatening defects. Those anom- 
alies confirmed as corrosion have 
typically been superficial, and no big- 
ger than a quarter. 

Howitt maintains that even if the 
pipe ruptures, a major spill is virtual- 
ly impossible. One-hundred fifty-one 
check valves would shut instantly if 
oil flow stopped or reversed, limiting 
the total possible spill from any single 
rupture to 50,000 barrels. 

Of more immediate concern is the 
daunting task of repairing the corro- 
sion. While the 48-in.-dia. pipeline 
runs aboveground on trestles for 
about half its length, virtually all of 
the corroded sections are buried in 
unstable permafrost. Thus, patching 
corroded areas necessitates not only 
welding on new steel jackets, but also 
excavating and reburying the pipe. 
The work will take years, and the cost 
will be staggering. Estimates range 
from $600 million to $1.5 billion. To 
date, only a fraction of the suspected 
corrosion spots has been repaired. 

Pig Improvements 

Although Alyeska claimed it had ade- 
quate rust detection systems when 
the pipeline opened, the severity of 
the corrosion went unrecognized until 
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BEUJir- 



ULTRASONIC PIG 



NKK pig travels the length of the Alaska Pipeline 
once a year, using Its ultrasonic transducers to spot 
rust. Epoxy coatings and tape proved to be 
Inadequate precautions on burled pipe. 



PADDING 



HALF-INCH PIPE 



last year, when they began surveying 
the interior of the pipe with a new ul- 
trasonic "pig" manufactured by the 
Japanese firm NKK. Poking along at 
90 percent of the oil speed (roughly 
6V2 miles an hour), this 11-ft., 6600- 
pound, titanium-bodied submersible 
takes 255 soundings for each 15mm of 
forward travel. That translates into a 
mind-boggling 27 million readings for 
each mile of pipeline, all stored on 
in. magnetic tape. 

This huge volume of soundings 
gives the ultrasonic pig unprecedent- 
ed sensitivity. Earlier pigs, which 
measured pipewall thickness with 
less sophisticated magnetic flux 
leakage technology, were blind to 
pipewall losses of less than 0.25 in. 
— 50 percent of the total pipewall 
thickness. The NKK pig picks up 
losses as small as .05 in. 

Until the mid-1980s, Alyeska relied 
on magnetic pigs, built by Ipel (now 
Pipetronix) of Toronto, Canada. At 
that point, company officials decided 
they needed a more precise way to 
test the pipeline. 

Ipel responded by delivering an im- 
proved magnetic pig, capable of de- 
tecting pipewall loss of as little as 30 
percent. On its debut run in 1987, the 
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Elevated aboveground portions of the 
pipeline rest on chilled supports that 
prevent permafrost thawing. 

upgraded pig found 14 anomalies, 
none of which turned out to be actual 
corrosion. It was run again in 1988, 
and this time uncovered 241. Finally, 
in 1989, the ultrasonic pig made its 
first run. The data it produced were 
combined with the 1988 Ipel data to 
come up with 827 anomalies. 

So while Alyeska had been relying 
on pigs since the earliest days of the 



pipeline, it wasn't until 1989 that a 
truly reliable one came into use. Ex- 
plains Howitt, "We ran what was the 
best available back in those days. But 
frankly, it was pretty primitive." 

Pressure points 

Upon learning of the corrosion prob- 
lem, Alyeska briefly considered shut- 
ting the pipeline. Of special concern 
were rust spots in regions of high 
pressure. Pressure varies greatly 
along the line, depending largely upon 
terrain. Along mountain passes, pres- 
sure is often close to zero, but in val- 
leys, it climbs to almost 1200 psi. 
Alyeska officials were concerned that 
rust might cause a rupture at one of 
these points. But after scrutinizing all 
the data available, they decided not to 
shut the line. Instead, engineers took 
steps to reduce pressure along the 116 
riskiest sections until they were in- 
spected and repaired. 

The primary means of pressure 
reduction was to use a long-chain 
polymer known as drag-reduction ad- 
ditive, an STP-Uke fi-iction-reducing 
agent. DRA enabled Alyeska to lower 
pressure levels significantly, while 
maintaining the standard flow rate of 
2. 1 million barrels a day. 
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SAVING THE ALASKA PIPEUNE 



Corrosive conditions 

Oil pipelines are vulnerable to corro- 
sion even under ideal conditions, but 
the environment spanned by the Alas- 
ka Pipeline is notorious for extremes. 
From the North Slope oilfields to the 
Valdez terminal on Prince William 
Sound, the line traverses barren 
plains, surmounts three major moun- 
tain ranges, fords countless streams 
and crosses the Denali fault, Alaska's 
sole active geologic fault. Elevation 
ranges from sea level at either termi- 
nus to 4800 ft. , at Atigun Pass in the 
Brooks Range. Climatic conditions 
are equally inhospitable. During win- 
ter, the mercury often plunges to 
-70° F, but it can spike to 90° in summer. 

The engineering challenge present- 
ed by such harsh conditions was fur- 
ther complicated by the temperature 
disparity between the pipe's contents 
and the permafrost in which some sec- 
tions are buried. Oil in the pipe can 
be as hot as 145° F. (It's hot when it 
comes out of the ground.) This thaws 
the surrounding permafrost, releas- 
ing moisture, which without adequate 
protection, causes rust. Thawing can 
also cause the soil beneath the pipe to 




Ultrasonic pig Is prepared for launch at one of the pipeline's pumping stations. 

environmentalists' doubts over the 



subside, which can cause the line to 
buckle. Such subsidence along the 
Atigun Pass caused a bad spill in 1979. 

Flawed beginnings 

Anxious to start construction, 
Alyeska acquired 800 miles of half- 
inch steel pipe in 1969 and 1970. But 




Ultrasonic probe (top left) homes in on anomalies. Then, after pipe is sandblasted, coated 
and taped, steel collars are lifted onto pipe (lower left), and welded (top right). In some 
areas, slurry is poured Into forms (lower right) to guard against sharp rocks. 



company's ability to build an ecologi- 
cally sound pipeline prompted a spate 
of lawsuits. These delayed construc- 
tion until 1974 — by which time the 
pipe had already begun to rust. 

Once construction got under way, 
special precautions were taken. Ex- 
isting rust was removed, and the pipe 
was heated to vaporize any remaining 
moisture. Then the pipe was coated 
inside and out with epoxy and three 
kinds of waterproof tape. Zinc rods 
were buried alongside the pipe. These 
"sacrificial anodes" were supposed to 
prevent corrosion by minimizing cur- 
rent flow away from the pipe. In some 
areas, the pipe was buried in refriger- 
ated trenches designed to keep thaw- 
ing to an absolute minimum. 

Where even these precautions 
were deemed insufficient, the pipe 
wasn't buried at all, but suspended 
above the ground on trestles. 

Despite all the precautions, rust 
spots began to form. Why? Several 
explanations have been proposed. 
Alyeska maintains that the epoxy and 
tape failed to adhere properly. Others 
have suggested that rushed construc- 
tion schedules and greedy contractors 
led to shoddy workmanship. So far, 
the state of Alaska has tentatively fo- 
cused blame more squarely on 
Alyeska, citing imprudent design and 
construction as culprits. 

Whatever the real reason for the 
fiasco, state and federal officials 
overseeing the line have expressed 
concern about Alyeska's abihty to ef- 
fect repairs and prevent future corro- 
sion of the pipeline. So have 
environmentalists. Says one, who 
would speak only off the record: "I 
wouldn't trust Alyeska on this one. 
They promised they could clean up an 
oil spill with no difficulty, and look 
what happened with the VaZdez." IN 
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Gyrostabilizers, electronic ears and 
rangefinders expand the focus of the 
latest multifunction binoculars. 



BY BILL McCRAE 

PM Photos by Spencer Jones 



JASON 213 
PERMA FOCUS 
7x50 COMPASS 




INOCULARS used to come in 
two varieties — clunity and 
heavy or tiny and light. But, in 
recent years, advancements in optics 
have gi-eatly expanded the possibili- 
ties. Today's binoculars are not only 
sleek and lightweight, they're loaded 
with multifunction options and spe- 
cialized enhancements. 

First, the basics, and then a look at 
the latest models, which feature gyro- 
stabilization, nitrogen-filled atmos- 
pheres, compasses, ranging reticles, 
microphones and permanent focus. 

Binoculars are identified by two 
numbers. The first represents the 
power of magnification. The second 
stands for the diameter of the front 
objective lens in millimeters. For e.x- 
ample, a 7x50 binocular indicates that 
the model magnifies an image seven 
times more than normal and that the 
front objective lens measures 50mm. 




The larger the front objective lens, 
the more light it will gather. 

High-tech optics 

One major problem with binoculars is 
that they not only magnify images, 
they magnify everj' movement of the 
binocular itself. The problem be- 
comes acute when the instrunii 
used from a moving plat-^ 
form such as a boat, air-^ ' 
plane or helicopter. 



Fujinon solved the problem by in- 
stalling an internal gyrostabilizer in a 
model called the Stabiscope. The 
unique thing about the Stabiscope is 
that only the internal optical prisms 
— not the entire binocular — is stabi- 
lized. This enables the external body 
to move plus or minus 5° without los- 
ing the image. 
The 10x40 Stabiscope ($5400) oper- 
ates either from its own internal 
rechargeable battery or an exter- 
nal 12-28 volt DC source. 



For boaters, the two biggest con- 
cerns are coping with a watery envi- 
ronment and navigating. These areas 
are successfully dealt with by the 
Steiner Admiral Compass ($1350). 
This binocular comes equipped with a 
stabilized compass that displays an 
analog reading across the bottom of 
the image. It also displays a ranging 
scale (reticle) that can be used to de- 
termine distance from objects. To 
solve the problem of water intrusion 
and fogging, it has an internal atmos- 
phere of nitrogen. 

Leica, one of the most respected 
names in camera optics, also has a ni- 
trogen-filled binocular, the compact 




8x42 model ($1300). It features a 1- 
piece metal housing with an internal 
focusing mechanism and is water- 
proof to 16 ft. After setting lens ad- 
justments for each eye, a single knob 
controls focusing for both lenses. 

Sight and sound 

In 1988, Jason Empire introduced its 
first Perma Focus binocular and 
started a revolution that's spread 
throughout the industry. The equiva- 
lent of a point-and-shoot camera, the 
7x50 Perma Focus 213, with compass 
and reticle ($499), is permanently set 
to focus at about 200 yards. The hu- 
man eye does the rest, adjusting from 
as close as 40 ft. out to infinity. Since 
there are no controls, Perma Focus 
models are idiot-proof, but there are 
some caveats. There's no way to ad- 
just for vision differences in a user's 
eyes. Also, coiTected vision is neces- 
sary for best results. That is, people 
who need glasses must wear them. 
For most users, however, fixed-focus 
technology is a marvelous advance- 
ment. Tasco and Bushnell also make 
fixed-focus models, and other makers 
will soon follow. 

Bird watchers will appreciate the 
Jason Discovery Sound Amplifier 
($70) that attaches to most models in 
the Jason line. The Discovery picks up 
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Prisms correct image inversion caused by 
convex ocular and objective lenses. 

sound from distances up to 200 ft. It 
runs on one triple-A battery and 
comes with a directional microphone 
and headphones. 

Cameralike zoom focusing is the 
enhanced feature on Tasco's 102 BRZ 
($184), which has a 40mm objective 
lens and magnification power from 7 
to 21. At the lower power setting, it 
acts like a wide-angle lens. Boaters, 
for example, can use the 
binocular at this set- 
ting to scan for a 
marker buoy. 



When the buoy is located, switch to a 
higher setting and zoom in on the 
identification numbers. 

Another binocular designed espe- 
cially for boaters is the Bushnell 
Marine 7x50 ($389). This waterproof 
model comes with highly visible yel- 
low body armor, which is easy to grip 
and shields against bumps. 

Finally, conventional binoculars 
have three axis points — the optical 
axis of each tube and the axis of the 
hinge. The eye can compensate for 
only minor misalignment of these axis 
points. Pentax has attacked the prob- 
lem of misahgnment, usually caused 
by a worn hinge, by creating a solid- 
body housing that eliminates the cen- 
ter hinge. In the UCF 12x24 ($200), 
when a user adjusts the distance 
between the eyepieces, the binocular 
tubes simply rotate in place. An inter- 
nal gear system synchronizes the 
movement of the tubes. 

In some cases, the latest model bin- 
oculars are simply new twists on old 
ideas. In others, innovative technol- 
ogy is truly transforming handheld 
magnification optics. But in either 
case, the multifunction options and 
specialized enhancements are 
creating a completely new 
generation of high-tech in- 
struments. VM 
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We brainstorm with a top designer to create a next- 
generation boat for the dawn of the 2 1 st century. 

BY JOE SKORUPA. Boating/Outdoors Editor 



THE BOAT OF the future will 
be powered by a 2-cycle stern- 
drive engine that leaves the 
water cleaner after running than be- 
fore. A water scrubber will tie into 
the cooling system and filter out 
pollutants to help counterbalance 
through-hub exhaust. The engine will 
be tor()uey enough to power the 23- 
footer to waterski speeds, yet it will 
be no larger than a 2-ft. cube. It will 
be quiet, fuel-efficient and fitted with 
a telephone jack to send diagnostic 
data to a service shop througfi an on- 
board cellular phone. 

In addition to bow and aft transduc- 
ers for multiple depth readings, the 
boat will be equipped with forward- 



looking sonar. Oncoming objects will 
appear on a dashboard screen. 

Parabolic speakers will be located 
in overhead half arches creating a 
stereo cage centered on the aft bench 
seat. Audio advancements enable the 
system to transmit frequencies that 
cancel outside noise. 

The contoured windscreen will be 
hinged and retractable: The down po- 
sition will be for sporty visibility and 
the up position for protection. A tele- 
scoping rain cover will be hidden in 
the dash. 

Design in tlie 1 990s 

In a field where almost anything is 
possible — modern boats, after all, are 



made of molded fiberglass — I've 
always been baffled by the industry's 
apparent copycat mentality. I met 
Peter Granata, a boat designer from 
Hilton Head. South Carolina, about a 
year ago, and discovered he felt the 
same way. After several further 
meetings, we decided to do something 
about it. We decided to design the ul- 
timate PM boat for the 1990s. 

Granata and I proceeded by setting 
parameters based on current and pro- 
jected market analysis. We decided 
our boat will be a trailerable day 
cruiser. This design is intended to 
take advantage of two projected de- 
mographic trends: 1. Continued mi- 
gration toward coastal regions, and 
2. Maturing of baby-boom families. 
Other market forces we focused on 
were: concern for the environment, 
greater application of microproces- 
sors and increased fascination with in- 
stinimentation. 
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What other elements will charac- 
terize the PM boat of the future? Its 
layout will combine the best features 
of center-console, bow rider and cud- 
dy cabin boats. The driver's position 
will be located along the centerline 
and have a nav station to starboard. 
The double-wide dashboard will pro- 
vide plenty of room for electronic 
instruments, such as multiple sonar 
screens and fold-down computer with 
loran and GPS (satellite) capabilities. 

Projecting forward of the helm will 
be a simple cuddy cabin. Under the 
coaming to port will be a ski rack, and 
to starboard, a convenience center 
with stowage. Behind the aft bench 
seat will be a huge bilevel stowage 
area with a retractable ski tow. The 
aft sunlounger pads will be made of a 
quick-drying material and boaters 
will be able to use them as floating 
mattresses. And finally, the layers of 
the hull will be filled with a core made 



of scrap fiberglass recycled from old 
boats. According to Granata, few 
boats are designed this way. Usually, 
a builder calls in a designer and says, 
"Show me what you've got." We ap- 



proached it from the other end. We 
said, let's start by analyzing emerging 
trends in demographics, lifestyle and 
engineering. Then we decided to un- 
plug the copy machine. m 
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Open any door and you'll 



3iut toentera 
world of 
iry. Prepare to be 
impressed. This 
new Caprice is 
not only longer 
than last 
year 



Length 


214.1" 




Width 


77.0" 




Wheelbase 


115.9" 




Head Room, 
Front/Rear 


39.3/38.] 


I" 


Leg Room, 
Front/Rear 


42.2/39.( 


)" 


Shoulder Room, 
Front/Rear 


63.4/63.4" 


Hip Room, 
Front/Rear 


57.0/56.9" 


TVunk Space 


20.4 cu. ft. 



Chevrolei. the Chevrolet emblem and 
Caprice are registered trademarks of the 
GM Corp. <0 1990 CM Corp. 

®» All Rights Reserved. 
Let's get it together ..buckle up. 



^ than ever 



most 
spacious 
Caprice 
of all 

time. With more room 





6r botJi your pass^ 

and lug- 
gage than 
nearly 
every lux- 
ury sedan 
sold in 
America. At any price. 




see more space than ever. 



f Tllc7 To LI IC I 1C?IlX "gdicri or 

tion of America's best- 
selling full-size sedan. 
The new 1991 Chevrolet 
Caprice. 

Open the driver's door 
and see what you've been 
missing. A luxurious 
environment that com- 
fortably seats six. And 
can include the 
classic rich- 
ness of 



areas. An option wor 
the indulgence. 

Open the trunk and 
see how much more you 
can carry. The 20.4- 
cu.-ft. trunk holds four 
golf bags and enough 
golf balls to play almost 
forever. 

You expect a car this 
spacious to come with a 
long list of features. And 
it does. Caprice has more 
standard features than 
many higher priced 
cars. Standards 
like anti-lock 



only ofier as -op lions. Or 
standard Scotchgaid' 
Fabric Protector, which 
they don't offer at all. 

Now that you see how 
much Caprice has to 
offer, we invite you to 
drive it. And discover the 
biggest pleasure of all. 

For more information 
regarding the 1991 
Caprice, please call 
1-800-879-1991 or see 
your Chevrolet dealer. 
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TOP-DOWN 



AH, THE THRILL of a 
convertible. Top down, 
cruising through the 
countryside, your hair 
blowing in the wind. The stereo 
cranked up. 

Suddenly, as Ella Fitzgerald 
might sing it, the thrill is gone 
blown away with your music. So 
how can you keep Ella or Ellington 
or the Eurythmics in that convert- 



ible without putting the top up? You 
start with some potent bass— and 
then plan carefully. Any car stereo 
instal er will tell you a ragtop is a 
bear, but there are tricks. 

Let's assume you want the best 
sound possible with the top down 
Otherwise, why have a ragtop? 
You 11 have to establish more bot- 
tom-end punch than you might want 
m a hardtop, because a lot of bass 



energy is lost to the open air. For 
that punch, you'd normally give up a 
lot ot trunk space to accommodate a 
couple of big subwoofers and an am- 
plifier or two to drive them. 

Compact bass 

Jf/o" get your bass. Try the 
bAts Bazooka series of subwoofers 
They get their name from the tubu- 
lar shape and the low-frequency 



TUNES 



firepower they deliver. The com- 
pact Bazooka T52 ($189 per pair), 
tor example, is a narrow cylinder 
that will slip neatly into the trunk 
below the ragtop storage. Another 
alternative is a servocontrolled 

Snf ^^u"" "^u^ ^^""^ Yamaha 
(*bO0). The subwoofer is electroni- 
cally monitored by a dedicated 
amplifier. 

But that's just half the bass bat- 



tle. I he other half is getting the 
sound into the passenger compart- 
ment. Because of that inexorable 
demon ragtop folded into stowage 
you can't simply channel bass 
through the rear seat. It must be 
piped around or under the seat and 
vented somewhere. The one good 
thing is that since very low frequen- 
cies tend to be omnidii-ectional and 
not a specific function of the stereo 



Ragtops are hot, but they present 
special problems for the music lover. 
Here are solutions. 



image, the subwoofer can be located 
wherever it's convenient. 

Bass in a box 

If you're prepared to go to some ex- 
pense, an even better bass option 
might be an isobaric chamber— a 
custom-designed box fitted to the 
tull space available in your trunk in 
order to exploit its entire resonat- 
mg capacity. The isobaric system 
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uses two bass drivers work- 
ing together to generate a 
formidable and accurate 
low-frequency sound. Mak- 
ing an isobaric chamber is a 
precision construction job 
that's likely to take an ex- 
pert installer two days to 
complete. Materials and la- 
bor can easily run $500. 

A less radical, and more 
economical, way to solve 
the bass problem is to 
mount one or more sub- 
woofers in the side panels 
by the rear seat. Here, the 
speakers (say, 8-in. speak- 
ers such as the MB Quart 




A bass box can be built beneath the ragtop storage compartment. 
Low bass notes fire forward under the front seat Into the passenger 
compartment. An isobaric system like this one is costly, however. 



QM 210T, listing for $319 per pair) 
need to be enclosed in some type of 
rugged, tight box made from fiber- 
glass or another strong material. Of 
course, if the car doesn't have a back 
seat, you'll have to improvise even 
more cleverly. 

Lift the seats 

Finding a good location for the sub- 
woofer amplifier may take a bit of ex- 
perimenting and even some probing 
into the car's walls and doors. Don't 
forget to look under the seats. Some 
installers like to put the main amplifi- 
er for the stereo speakers under one 
seat and the subwoofer amplifier un- 
der another seat. Other experienced 
voices insist those locations don't pro- 
vide enough ventilation. But, some- 
times you have to make do. 

Not only does the extraordinary 
combination of wind and road noise 
force you to boost the sound system's 
bass capacity, all that ambient noise 
— a good 80 or 90 decibels or more as 
you fly down the road — also requires 
solid power for the midrange and high 
frequencies if you hope to savor 
Springsteen in a squall. These days 
some reasonable power is built into 
receivers (tuner combined with cas- 
sette or CD player) that boast 20 to 25 
watts per channel. In a hardtop, that 
much power might deliver the musical 



presence you seek. But it's not 
enough to blow against the wind. 

How much power do you need over- 
all? The amount of power supplied to 
the subwoofer should be at least five 
times the amount being supplied to an 
individual satellite speaker. So if each 
satellite speaker is receiving 20 watts 
of power, the subwoofer should be 
getting at least 100 watts. 

Happily, even a hefty car ampUfier 
can be tucked away in the trunk of 
most convertibles: Usually, all the 
amplifiers you'd care to use can be 
bolted onto the subwoofer enclosures, 
with power cables running the length 
of the car to the battery. Be warned 
that most installers caution against 
overtaxing the car battery and alter- 
nator, especially when you're trying 
to squeeze enough juice to make a con- 
vertible system really sing. If you're 
going to use multiple amplifiers, it 
might be wise to consider investing in 
a supergrade alternator. It's definite- 
ly advisable to use heavy-duty 
cables, 7- to 4-gauge, to connect the 
amps to their power source, the car 
battery. Hobbyists sometimes even 
install a second battery to power the 
stereo system. 

While a good subwoofer will anchor 
a convertible's sound system, creat- 
ing an effective sense of stereo is still a 
formidable task. The prime objective 





Rear speakers are hidden behind acoustically trans- 
parent grilles In this Saab 900 convertible belong- 
ing to P.D. Lazarus. Amplifiers and signal processors 
are installed In trunk under hinged floort>oard. 



is to mount the midrange 
and high-frequency drivers 
as high as possible. That's 
true of any car installation, 
but vital here. Positioning 
the satellite speakers high 
will help to define a front 
stage. "The rear speakers, 
generally a 6 x 9-in. coaxial 
model, will provide ambi- 
ent fill. There are a few 
ways to go about it. 

'The most direct, but 
typically least effective, 
approach is to use coaxial- 
type speakers, typically 
about 5V4 in. in diameter. A 
coax is a tweeter mounted 
directly atop a midrange. These 
speakers are installed in the front 
door panels, probably in the same 
spots where factory-installed speak- 
ers are located. These days, however, 
speaker companies are offering the 
superior alternative of separately 
mounted midrange and high-fi'equen- 
cy tweeters with a crossover network 
that may be preset or variable. Com- 
ponent speakers tend to produce bet- 
ter-articulated sound than coaxial 
speakers. 

While both elements of a compo- 
nent package can be mounted in the 
door, usually with the tweeter a bit 
higher and farther forward for opti- 
mum stereo imaging, there are argu- 
ments against this approach. If an 
upper door location for the tweeter is 
good, installation in the dashboard is 
even better. The dashboard location 
creates a better illusion of musicians 
performing on stage. The door re- 
mains a dandy location for the mid- 
range driver, but every attempt 
should be made to keep the tweeter 
and midrange fairly close to each oth- 
er. If they are too far apart, weird 
phase relationships result. 

Front row, center 

While a pair of dash-mounted tweet- 
ers can improve the stereo image, a 
third dash-mounted speaker can nail 
the image down more solidly. Instal- 
lation pros are emphasizing that a 
mono center-channel speaker will 
strengthen the ear's sense of a front 
stereo stage. This of course means 
finding a place to put a front-and-cen- 
ter speaker. Choices usually include 
the center of the dash, or beneath the 
radio if there's room. 

But not everybody thinks a center 
channel is worth the bother and ex- 
pense in a ragtop. It's the same old 
problem, the one that blew in at the 
start of this ride. When you're driving 
under nature's own canopy, the sound 
is going to disappear into the wind. 
The only issue is how much you want 
to hear before it's gone. VM 
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COMPARISOM TEST 

CIRCULAR SAWS 

We test nine top circular saws for performance and handling 

BY THOMAS KLENCK. Associate Home And Shop Editor 
PM Photos by Brian Kosoff 




WHETHER you're a home- 
owner about to build a new 
deck, or a seasoned pro with 
a roof full of i-afters to cut, a circular 
saw is one tool that you can't do with- 
out. When it comes to cutting lumber, 
no other saw combines power, speed 
and accuracy in such a compact, port- 
able package. 

Like most power tools, cii'cular 
saws come in a variety of styles, sizes 



and prices, and most manufacturers 
offer at least one model. The most 
popular saw size is 7'/4 in. The dimen- 
sion signifies the ma.ximum diameter 
blade that the saw can handle. This 
size easily cuts through nominal 2-in. 
construction lumber — even with the 
blade set at 45° to the base. 

The most common type features a 
motor axis that is parallel to the a.xis 
of rotation of the blade. The motor is 



linked to the blade shaft via helical 
gears that reduce motor speed to 
about 5800 rpm. (See the drawing on 
page 83.) Some carpenters prefer a 
design where the motor a.xis is at a 
right angle to blade rotation. These 
saws are usually worm-gear driven, 
and are only offered in a professional- 
level price range. (For specifications 
on different saw types, see page 84. ) 
For our comparison test, we col- 
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SKIL 5750 



MAKITA 5007 NB 



MILWAUKEE 6368 



BOSCH 1651 



lected top-of-the-line, standard VA- 
in. saws from nine of the major tool 
manufacturers. Each tool was sub- 
jected to a series of trials intended to 
measure comfort, handling and ease 
of use. Of course, we can't tell you how 
long any one tool might last. Howev- 
er, we can tell you which ones, in our 
opinion, seemed carefully built, ran 
smoothly and quietly, and were easy 
to adjust and operate. All of our test 
tools feature ball and roller bearings. 

Although each saw is similar in ap- 
pearance, depth-adjustment mecha- 
nisms fall into one of two categories: 
pivot-foot models where blade depth 
is regulated by pivoting the base at a 
point at the saw front, and drop-foot 
saws where the base moves up and 
down in a straight line. Pivot-foot 
saws force you to hold the tool differ- 
ently at various blade depths, but are 
generally lighter, simpler tools. 
Drop-foot saws have the advantage of 
constant handle/base relationship 
regardless of depth of cut. (See the 
drawing on page 83.) However, the 
sliding mechanism is prone to jam- 
ming. The handle on any drop-foot 
saw may be designed to favor certain 
tyi>es of work. If it's nearly parallel to 
the base, the saw is called a top-han- 
dle model and is useful when you're 
directly over the work. However, if 
you're cutting large panels and likely 
to be behind the saw pushing it, a 
push-handle model where the handle 
is angled back is more comfortable. 

Saw bases are either made 



of thick aluminum, or thinner 
stamped steel that's ribbed and bent 
up at the edges for stiffness. Although 
the aluminum type looks more sub- 
stantial, it's doubtful that it provides 
any great advantage other than offer- 
ing a better edge for following a cut- 
ting guide. 

In addition to the saws shown, we 
also tested the Black & Decker 3047- 
09 industrial circular saw which is 
now out of production. Unfortunate- 
ly, B&D's replacement model was un- 
available at the time of our tests. Both 
the original unit and its updated ver- 
sion share design features including a 
modified pivot-base depth adjust- 
ment, blade brake and convenient 
depth scale mounted on the upper 
blade guard. However, the new unit 
appears to be a somewhat more re- 
fined design than the older tool which 
suffered from a few fit and finish 
problems. 

While all of our test tools are clearly 
up to the usual cutting chores, most of 
them display an assortment of inaccu- 
racies that you don't expect to find in 
tools of this price range. For example, 
all of our tools, except for the out-of- 
date Black & Decker industrial mod- 
el, have no provision for adjusting the 
base edge parallel to the blade. (The 
new B&D tool also has this feature.) 
Not only are the tools nonadjustable, 
but most show a misalignment as 
measured from the front and back of 
the blade to the base edge. Also, blade 
shaft end play (measured as in-and- 



out motion at the blade bolt) ranges as 
high as .005 in. , and in most cases is 
reflected in clearly detectable side-to- 
side play at the blade circumference. 
(See the chart on page 85.) While 
many of these saws incorporate set- 
screws as a stop to quickly and accu- 
rately set the base for a 90° cut, the 
setscrews can be loose causing them 
to vibrate out of position as the saw is 
used. 

What does all this add up to? Per- 
haps nothing if you're framing a 
house. However, if you plan to use the 
best possible, smoothest cutting 
blade that you can buy, and use your 
saw with straightedge guides for pre- 
cision work, many of these tools won't 
be up to the task. 

In terms of cutting speed and pow- 
er, it's difficult to distinguish one 
brand from the next — blade condition 
and type have a far greater effect. 
However, handling and balance go a 
long way in determining how any one 
saw feels like it's performing. The 
ability of the lower guard to retract 
smoothly and effortlessly is one of the 
most important factors here. 

AEG PC70-1 

The most immediate feature of this 
saw is its blocky, squared-off design 
and large base. Power is delivered 
through a healthy, 13-ft. flexible rub- 
ber cord. Not immediately apparent 
is the AEG's 6400-rpm blade speed 
— the highest in our test group 
— and powerful 13.5-amp motor. Both 
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of these should indicate effortless 
cuts. However, the AEG suffered 
from a fairly stiff lower blade guard. 
Ordinary crosscuts required unneces- 
sary effort due simply to the raising of 
the guard. 

The high speed does make for a 
smooth running saw that rates about 
average in terms of sound level. When 
following a line, the cut-alignment 



notch split the cutline perfectly for 
our carbide-tipped blade. Although 
the base measures a significant .055 
in. out of alignment with the blade, 
the blade shaft has no significant 
end play, and the 0° stop setscrew is 



comfortably tight. The drop-foot 
mechanism works smoothly and is cal- 
ibrated in eighths of an inch. The bev- 
el gauge is divided into single degree 
increments. 

Bosch 1651 

Bosch makes both a pivot- and a drop- 
foot saw. And, although we only put 
the drop-foot through our tests, we 



CIRCULAR SAW 



UPPER BLADE 
GUARD 




BLADE 
WASHER 



Atxjve: The typical heavy-duty 
circular saw features a 1 0- to 13- 
amp motor mounted on ball 
bearings and driving a blade 
shaft through helical reduaion 
gears. The blade shaft is 
supported by ball and roller 
bearings. 

Right: Circular saws use either a 
drop-foot or pivot-foot 
mechanism for adjusting blade 
projection below base. The drop- 
foot's straightline action 
maintains handle/base 
relationship at all cutting depths. 
Pivot-foot saws must be held 
differently at various cutting 
depths. 



DROP-FOOT DESIGN 



PIVOT-FOOT DESIGN 
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Adjust cut depth on drop-foot saws by loos- 
ening knob and sliding base up or down. 
Graduations on Bosch tool Indicate depth of 
cut In inches or centimeters. 

did try out the pivot-foot. As expect- 
ed, the pivot-foot tool is lighter, more 
compact and is somewhat more com- 
fortable to use, although blade visibil- 
ity isn't great. 

The Bosch drop)-foot is a very well- 
balanced, smooth running, 5500-rpm 
tool that's powered by a 13-amp mo- 
tor. Unfortunately, it's also on the 
noisy side, ranking just under the 
Sears unit. All of the controls — trig- 
ger, depth and bevel — worked excep- 
tionally well. The depth scale is 
graduated in '/4-in. or 5-millimeter in- 
crements. The bevel scale is in single 
degrees. 

However, we did find that the 
guard dragged excessively, making 
the saw harder to use than it should 
have been. And, the 90° setscrew was 
loose — not likely to stay in position. 
The cutline notch on the base indi- 
cates the center of the saw kerf. 

Hitachi C 7SA 

This was the smallest and most com- 
pact tool of our test group. And, al- 
though the motor is a little smaller 
than the rest ( 10 amp versus the usual 
13 amp), we had to sink the fully ex- 
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Blade depth on pivot-foot saws Is usually 
controlled t>y locking lever at rear of saw up- 
per guard. Lifting lever allows saw to pivot 
freely at front pivot point. 

tended blade into a 4 x 4 to see any 
real performance difference — and 
even then the difference wasn't signif- 
icant. 

The saw did have a few unfortunate 
drawbacks. Most annoying is the 
rather small, pressed-steel base that 
doesn't have an adjustable setscrew 
stop for 0°. To set the base for a square 
cut, you'll have to rely on the gradua- 
tions on the bevel gauge — they're 
only set in 5° increments and are al- 
most impossible to read. The tool 
did, though, have fairly good cutline 
visibility. 

The blade shaft end play isn't exces- 
sive (.002) and the blade to base align- 
ment fell about average among our 
test tools. However, this tool is emi- 
nently comfortable and easy to han- 
dle. For simply cutting lumber while 
holding the tolerances that are usual- 
ly required in the construction trades, 
it's well within reason, and no other 
tool can match it for lightweight 
comfort. 

Makita 5007NB 

Although we concentrated on drop- 
foot saws in this comparison test, the 




Loosen bevel knob to rotate base to desired 
cutting angle. This Skiisaw is graduated in 
Single degrees. Other tools iriay be graduat- 
ed In 5° increments. 



Makita is clear proof that a well-de- 
signed pivot-foot saw can be a match 
for any drop-foot — with a few advan- 
tages of its own. 

In terms of effortless cutting, this 
saw ranks high. The large handle is 
well designed and comfortable, and 
the lower blade guard retracts 
smoothly when starting the cut. Mod- 
erate noise level and nearly no vibra- 
tion add to an overall sense of quality 
and the tool scores well for fit and fin- 
ish. Both the bevel and depth adjust- 
ment are smooth and easy to operate. 

Although the Makita 5007NB is 
definitely nose heavy, the moderate 
weight and good handle design make 
this almost acceptable. The front han- 
dle, however, is much too close to the 
bevel quadrant for comfort. Blade 
shaft end play is on the high side, but 
the base is well aligned with the 
blade. Makita also offers the same 
basic saw with an electric brake. 

Milwaukee 6368 

Pick up this tool and there are a few 
things you'll probably notice right 
away. First, the tool is compact. Not 
small, or light, but compact — nothing 



CIRCULAR SAW SPECIFICATIONS 


MANUFACTURER 


MODEL 


TYPE' 


AMPS 


RPM 


DEPTH OF CUT 


WEIGHT 

(lb.) 


BASE' 
SIZE 


BASE 
TYPE 


SETSCREW> 
STOPS 


CORD 


SHAFT 
LOCK 


ACCESS.' 


PRICE* 


AEQ 


PC70-1 


D 


13.5 


6400 


27271 '/s" 


12,1 


8 X 12" 


alum. 


90° 


13' 


yes 


B,W 


$229 


Bosch 


1651 


D 


13 


5500 


2'/..71'Vi«' 


12.9 


7V2X 123/," 


alum. 


90° 


10' 


no 


CB,W 


$195 


Hitachi 


C7SA 


P 


10 


5500 


2V271V«" 


8.8 


5V. X 9V2" 


steel 


none 


7.5' 


yes 


B,W 


$119 


IMakita 


5007NB 


P 


13 


5800 


2^871^/4" 


11 


6% X 1 1 V2" 


alum. 


90° 


9' 


yes 


CB.W 


$208 


Milwaukee 


6368 


D 


13 


5800 


27b71»/32- 


11.5 


7x11 74" 


alum. 


90° 


9' 


yes 


CB,CC,F,W 


$233 


Porter-Cable 


315-1 


D 


13 


5800 


2'/l«71=»/32" 


12.5 


6 72 X 113/," 


alum. 


90°,45° 


10' 


no 


B,W 


$195 


Ryobi 


W-620 


D 


13 


5500 


27.67123/32" 


11.7 


7V«x 12V," 


steel 


none 


6.5' 


yes 


B.W.F 


$110 


Sears 


10925 


P 


12 


5000 


2'/2713/4" 


13 


672 X 1 1 72" 


steel 


90° 


10' 


yes 


CB.W.F 


$76.98 


Skil 


5750 


D 


13 


5800 


27i«71V4" 


13.6 


772 X 12V8' 


alum. 


90° 


8' 


yes 


B.W 


$228 



1. D=drop-foot saw; P=pivot-foot saw. 2. Aluminum bases are flat, about . 160 in. thiclt; steel bases are stamped with ribs and turned edges. 3. Availability of ad- 
justable setscrew to quickly set blade at 90° or 45° to the base. 4. B=steel blade; CB=carbide-tipped blade; W=blade wrench; F=fence; CC=carrying case. 
5. Prices are as supplied by manufacturers and are not necessarily an accurate reflection of retail cost. 
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Most saws have a setscrew stop for setting 
the base 90° to the blade. P-C (shown) also 
has a setscrew for 45°. Screw should be stiff 
or have locknut to keep it In position. 

sticks out too far. Next, the tool is 
well balanced. Although the handle 
leans more toward the push type 
(about 45°), the base doesn't hang for- 
ward excessively. The handle is hef- 
ty, but comfortable. 

Depth adjustment is very smooth, 
and bevel adjustment is controlled by 
a lever rather than a knob. We meas- 
ured shaft end play at .001, and the 
Milwaukee ran very smoothly with no 
vibration. 

On the down side, the blade/base 
misalignment measured in at a signifi- 
cant .054 (almost V,fi in.). And, the 90° 
setscrew on the bevel adjustment 
isn't long enough to set the base at 
90° — we had to adjust the base with a 
square to be accurate. Milwaukee also 
offers this saw without a case as mod- 
el 6366. 

Porter-Cable 315-1 

This top-handle tool is very well bal- 
anced, although a little on the heavy 
side. (P-C also offers the same basic 
saw in a push-handle model.) The tool 
is very nicely put together with a few 
features that none of the other tools 
boasted. 




RyobI, Sears and Hitachi have a safety-locic 
button that must be depressed before trig- 
ger can be operated. Side button (as shown) 
Is convenient for righthanded use only. 

Most noticeable is the grease cup 
that allows the user to lubricate the 
gears without disassembling the ma- 
chine. The P-C 315-1 is also the only 
saw with setscrew stops for 90° 
(hex/slot screw) and 45° (Allen 
screw). 



CIRCULAR SAW 
BALANCE 



PORTER-CABLE 3t5-I 



BOSCH 1651 



MILWAUKEE 6368 



HITACHI C 7SA 



AEG PC70-1 



SKIL 5750 



RYOBI W-620 



MAKITA 5007NB 



SEARS 10925 







Chart represents. In descending order, the 
degree to which each saw Is balanced from 
front to back when held normally. 



Porter-Cable Is the only saw that has an easy 
method for lubricating the gears. A simple 
turn on this grease cup does the Job. Other 
saws must be disassembled. 

Both the blade depth slide and the 
bevel adjustment work very smooth- 
ly. The tool is above average in com- 
fort and very well balanced. The 
blade/base alignment is off by a scant 
.003 in. 

Although the saw runs with little 
vibration, the motor sounds some- 
what rough and blade shaft end play 
measures .005 in. — the highest in our 
test group. Our chief complaint with 
this tool is the excessive blade guard 
drag. The guard noticeably impedes 
ease of operation until it's completely 
up and out of the way. 

Ryobi W-620 

The Ryobi W-620 has several note- 
worthy features including the largest 
overall base size and relatively low 
noise level. The base is stamped steel 
and the tool comes with a rip fence. 
(Ryobi also offers a 7'/4-in. saw with 
an aluminum base.) 

Both the depth and bevel adjust- 
ments work well, although not as well 
as the best, and general fit and finish 
is below average. However, this tool 
ranked with the best for shaft end 
play (.001 in.) and measured. 006 in. in 




Blade shaft end play measured at blade-securing bolt head with dial indicator. Actual side-to-side play at blade circumference may be greater. Blade/base align- 
ment represents difference between distance from one tooth to base edge at base front, and that same tooth to base edge at ba.se rear. Noise level represents rela- 
tive noise as measured on dbA scale. The test group ranged from 91 to 99 decibels. 
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blade/base misalignment. 

The saw has a definite push-handle 
design and is balanced toward the 
nose. It's one of the few tools with a 
safety button that must be engaged 
before the trigger can be depressed. 
The button, however, is almost too 
easy to press. Most annoying is the 
short (6'/2-ft.), kinky power cord. 
And the bevel adjustment has no 
setscrew — once you change the blade 
angle, you'll need a square to reset it 
accurately. 

Sears 10925 

The most unusual feature of this push- 
handle, pivot-foot tool is its balance 
— it's severely front heavy. It leans so 
far down when held on one end, that it 
compares with the long, heavy, 
worm-drive circular saws that are 



preferred by some carpenters. 

Like the Hitachi and Ryobi saws, 
this tool has a safety button that must 
be depressed before the trigger can 
be operated. However, the button is 
mounted on the handle top — so far 
away from any of your five fingers 
that its nuisance status completely 
negates any safety factor. And once 
the trigger is engaged, you'll know 
the motor's running. This tool was the 
loudest and roughest sounding. 

The good news is: The Sears 10925 
has a very convenient shaft lock, easy 
to operate depth adjustment, and a 
90° setscrew that has its own locknut. 
The tool also has a wrench holder built 
into the stamped-steel base. Shaft 
end play measures about .001 in. and 
blade/base alignment is better than 
most. Combine these features with a 



carbide-tipped blade, rip fence and a 
very attractive price, and the saw 
looks like a competitor. 

Skil 5750 

Skil doesn't just make circular saws, 
it makes Skilsaws — a name so well 
known that the general public has vir- 
tually adopted it to signify nearly any 
portable power tool that cuts wood. 

Skil makes a host of circular saw 
models, including drop-foots, pivot- 
foots and worm-drives. We selected 
the model 5750 drop-foot saw for our 
test. Although this tool is about aver- 
age in terms of overall and base di- 
mensions, it feels massive and is the 
heaviest tool in our selection. It's also 
the quietest and very smooth run- 
ning. The guard retracts well for 
square and miter cuts. 

An especially novel feature is the 
depth scale which appears on the base 
next to the blade. It indicates blade 
depth by measuring the distance from 
the front to rear edge of the e.xposed 
blade. Both blade/base alignment and 
shaft end play are on the better side of 
average. Our only real complaint lies 
with the weight of this tool. It's hard 
to understand why anyone would 
[ want to lug around extra pounds. 

Choosing the best 

Each saw has its advantages and 
disadvantages, and it's worthwhile 
choosing the one that suits you best. 
Our choices are not only based on 
specifications and measurements, but 
i also on how the tool looks, feels and 
sounds — things that aren't easy to 
quantify. 

i For us, the Milwaukee is the best 
j saw in our test group. It's easy to han- 
I die, smooth running, compact with- 
i out being a lightweight, and looks like 
; it's built to last. The Makita 5007NB is 
next in line. This is a very comfortable 
tool and except for its nose-heavy bal- 
ance, would clearly be vying with the 
Milwaukee for top honors. At the oth- 
er extreme, we found the Sears to be 
the most annoying. The others fell 
somewhere in between with competi- 
tive strengths and weaknesses. 

However, before you take our ad- 
vice, or anyone elses for that matter, 
keep this in mind: All of these saws cut 
lumber. And, the difference between 
any one saw and the next is far less 
than the difference between using a 
dull blade and a sharp blade. In other 
words, choosing a make and model is 
less important than keeping a good 
blade on hand. Not only will the work 
go easier and safer, your saw will last 
longer, too. fM 



Circular Saw Variations 



r HILE BOTH users and manufacturers 
confirm that the standard 7'/4-in. saw is 
the most popular and most useful for the wid- 
est range of applications, you certainly aren't 
limited to this design and size. 

Many carpenters prefer the original worm- 
drive saw first developed by Skil more than 65 
years ago. Today, the Skil 77, T'A-in. saw 
(about $242) is complemented by S'/s-in. and 
8'/4-in. models. The advantages of a worm- 
drive saw are all ball-bearing construction 
(rather than the ball and roller bearings found 
on standard models), heavy shock-absorbing 
worm-gear transmission, oil-bath gear lubri- 
cation and a heavily constructed motor. 

On the down side, these saws are heavy 
and poorly balanced for level, one-handed 
work. The worm-drive is actually less efficient 
in transmitting the motor's torque than stand- 
ard helical gearing. However, blade speed is 
geared down to about 4400 rpm, rather than 
the roughly 5800 rpm of standard saws, to 
supply the necessary torque to the blade. 
Also, the motor is on the right side of the cut. 
Although this makes for good cutline visibility, 
it puts the mass of the saw over what's usually 
the waste side of the line. 

Worm-drive saws are also offered by Black 
& Decker, Milwaukee, Ryobi and Sears. Ma- 
kita makes a heavy-duty tool that looks like 



the worm-drive models, but uses a right- 
angle, hypoid gear transmission. 

For those of us who only cut light stock such 
as trim and paneling, there's no need for a 1 3- 
amp motor and 2V2-in. cutting depth. More in 
line with these needs is the Makita 4200N 
4%-in. saw (about $225). This tool weighs 
only 6.2 pounds, has a 7.5-amp motor and 
comes with a rip fence. With the right blade, 
it's capable of cutting aluminum, plastic, tile 
and concrete. 

In fact, you don't need a 7'/4-in. saw to cut 
2 X 4s to length (at a 90° angle). One of the 
several 5V2-in. saws on the market will do the 
job. And, Porter-Cable's 6-in. Sawboss has 
the depth capacity to cut through nominal 2- 
in. stock at 45'. 

In some cases though, you'll simply need a 
bigger saw. An B'A-in. tool will enable you to 
cut through a 6 x 6 by working from both 
sides. Move up to lO'/i in., and you can cut 
through a 4 x 4 in one pass. However, if you 
really need cutting depth capacity, then per- 
haps the Ryobi W-201S (about $325) will do 
the job. Its 16'/4-in.-dia. blade has a maximum 
90° capacity of 6'/,6 in. and will actually cut 
through a 4 x 4 with the blade set at 45°. 



MAKITA 4200N 




RYOBI W-201S 



SKIL 77 
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SHOP VAC 

TEXT AND PHOTOS BY 
ROSARIOG^POTOSTO, 
Contributing Editor 

SEARS' NEW wet/dry vacuum 
came along at a most opportune 
time for an evaluation, because my 
shop was inundated with debris after 
completing several major woodwork- 
ing projects. 

Although I don't consider shop 
cleanup to be fun, I admit experienc- 
ing a trace of joy while letting this 2.5- 
hp machine, with a 2.5-in.-dia. hose, 
go to work. It easily swallowed nails, 
wood and metal scraps, shavings and 
sawdust. With the crevice nozzle at- 
tached, it pulled caked sawdust out of 
my table saw's motor housing. 

Dusting off sanded woodwork prior 
to finishing is an important job for a 
shop vac. I was disappointed the ac- 
cessory kit with this vacuum didn't in- 
clude a dusting brush. I bought one at 
my local Sears (model No. 9HT 16901, 
about $5). The vacuum thoroughly re- 
moved surface dust. 

The vacuum holds 1.8 bushels of 
dry debris, and 13 gallons of liquid (its 




1 The ports over each caster serve to store 
accessory Items, such as extension wands 
and rrazzles, within easy reach. 
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Sears' powerful wet/dry vacuum comes with accessory nozzles and wands | Inset ). 



16-gallon rating refers to its drum size 
minus the top). The squeegee nozzle 
really picked up water, and the auto- 
matic shutoff stopped the vacuum 
when it reached its capacity. 

I liked the relatively quiet motor 
and the accessory storage feature 
that keeps extension wands and noz- 
zles handy. The accessory drum liner 
makes it easy to dispose of dry debris. 
Just lift off the vacuum's top and pull 



out the liner (model No. 16940, a bag 
of five liners costs $3). You can use the 
vacuum without the liner, too. 

The vacuum, model No. 179780, 
comes with an accessory kit that in- 
cludes two extension wands and noz- 
zles for crevices, liquids, floors and 
car interiors. It costs about $100 at 
Sears stores. Write to Sears, Dept. 
703 PM, BSC 40-16, Sears Tower, 
Chicago, IL 60684. m 




2 A good feature is the vacuum's recessed 
on/off switch, which prevents the vacuum 
from being accidentally switched on. 




4 The durable filter is easily removed for 
shaking out dust. Impregnated with pheno- 
lic resin, the filter Is washable. 



5 The accessory drum liners are convenient. 
\X/hen full, simply lift them out, and close 
with a twist tie for dust-free disposal. 



S \X/)th powerful suction capacity, the vacu- 
um gets anyjob done quicldy. Here, the floor 
rwzzle picks up plar>er chips. 



h Unscrew the drain cap to drain the vacu- 
um or flush out the tank with a garden hose. 
Its liquid capacity Is 1 3 gallons. 
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HOMEOWWEWS CLINIC 

BY NORMAN BECKER, P.E., Contributing Editor 



Stairway Design 

I am planning to build an addition to 
my house, and I want to build an inte- 
rior stairway for access. Are there 
specific design dimensions that I 
should follow from a safety point of 
view? MITCHELL SACKSON 

ARMONK, NY 

The two main concerns in stairway 
design are the treads ( the steps) and 
the risers ( the vertical sections that 
link the steps). It's important that the 
riser height be the same for all the 
steps. Otherwise, the dimensional 
variation interrupts the natural 
rhythm of ascending and descending 
the steps, producing a tripping haz- 
ard. Also, the treads must not be too 
narrow, otherwise, a person would 
need to place his foot diagonally on 
the treads for safe and comfortable 
support. 

The U.S. Department of Housing 
and Urban Development (HUD), in 
its "Design Guide For Home Safety," 
recommends the following design 
specifications for interior stairs. The 
maximum riser height should be 7% 
in. Minimum run width should be 10 
in., and minimum tread width, 11 'A 
in. The maximum nosing width 
should be 1 'A in. 

Also note the position of the hand- 
rail and light switches on the draw- 
ing below and the ceiling height 
requirements. Maintaining ade- 
quate ceiling height is important to 



avoid low headroom at the bottom of 
the stairs. 

Finally, check with your local 
building department for further 
requirements. 

Squeaking Floor 

I built a stilt house that is 15 ft. off 
the ground. I put down a y4-in. -thick 
tongue-and-groove plywood floor 
over 2 X 12 floor joists and covered 
it with carpeting. The floor now 
squeaks in several places. How can I 
fix it? W.V. LITTELL 

TAMPA, FL 

The type of floor you have is called a 
single-floor system. It was developed 
by the plywood industry and can be 
used in place of the standard floor, 
which consists of two panels (sub- 
floor and underlayment) . 

The squeaking is caused by the 
floor panels rubbing against one an- 
other or against the framing. It's a 
fairly common condition and usually 
results from the loosening of some of 
the nails holding down the subfloor 
because of shrinkage or warpage of 
the framing. This generally occurs 
when smooth shank nails are used to 
fasten the subfloor rather than ring- 
shank or spiral-shank nails, which 
are less likely to pull loose. It's also 
possible that not enough nails were 
used to fasten the floor to the joists. In 
that case, the squeaking should be re- 
duced by renailing the loose sections. 



CONTINUOUS 

CLEAR 

OVERHEAD 



UGHT SWITCH 



36" MIN. 
42" MAX. 




II-I/4" 
' MIN. TREAD- 



n~MIN. RUN - "~ 



1-1/4" 

MAX. NOSING 



LIGHT SWITCH 



TREAD 

RISER- 



NOT TO EXCEED 
- 16 RISERS PER RUN 



a 



7-1/2" 
MAX. RISE 



Stairways and railings must meet a 
variety of design specifications to 
ensure tiiat they are safe to use. 



According to the American Ply- 
wood Association, you should use 6d 
ring-shank or spiral-thread nails. 
Also, the nails should be spaced 6 in. 
on center at the panels' edges ( where 
panels butt each other), and 10 in. on 
center at intermediate joists. 

Gas Leak 

Two years ago I purchased a gas-fired 
furnace, and since then have had re- 
occurring gas leaks. It was leak-free 
for nine months after it was installed. 
But one year later, there was a gas 
leak and there have been others since 
then. I've heard of detectors for pro- 
pane gas leaks, but is there one for 
natural gas, also? E. akehurst 
SOUTH HAVEN, MI 

It's very unusual to have reoccurring 
gas leaks. The condition may be the 
result of a faulty gas valve or impuri- 
ties in the gas supply that are react- 
ing with the piping that carries the 
gas to the furnace, eroding minute 
holes in the piping. Your local utility 
should help you solve this problem. If 
not, your best and safest bet is to re- 
place the entire system. 

I know of only one company that 
makes natural gas detectors for resi- 
dential use. Contact Newtec Indus- 
tries Ltd., 102-980 W. First St., 
North Vancouver, B.C. V7P3N4, 
and ask for detector model No. SG- 
110, which costs $65. A commercial 
grade gas detector is sold by The Spe- 
cialty Tool Co., Inc., 1450 Grassy 
Plain St., Bethel, CT 06801 . It's item 
No. 032007, and sells for $625. 



Service Tip 

The dilemma that many people 
face when they need a roof replace- 
ment is which roofer to use. The 
CertainTeed Home Institute, 
Shelter Materials Group, P.O. Box 
860, Valley Forge, PA 19482, has 
issued a free pamphlet titled, 
"Choosing A Reputable Roofer." 
The pamphlet helps you select a 
good contractor and negotiate a 
contract. It lists seven questions to 
ask a roofer and why those ques- 
tions should be asked. Also, it ex- 
plains the basic items the contract 
should cover. IN 



DO YOU HAVE A HOME-MAINTENANCE 
OR REPAIR PROBLEM? 

Just ask Norman about it. Send your question to 
Homeowners Clinic, Popular Mechanics, 224 
West 57th St., New York, NY 10019. While letters 
cannot be answered individually, problems of gen- 
eral interest will be discussed in the column. For 
more home-repair and maintenance help, get PM's 
Home Care Guide, $5.95 postpaid. Send your or- 
dert s) to Popular Mechanics, Box lON.RadioCity 
Station.New York.NY 10101. 
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SHOP PROJECT 

4X5 

CAMERA 

KIT 

TEXT AND PHOTOS BY 
THOMAS KLENCK, Associate 
Home and Shop Editor 

IF YOU ENJOY photography, but 
are beginning to find 35mm film 
lacking when it comes to crisp, clear 
enlargements, then perhaps you're 
ready to approach your subject like 
the pros do — with a large-format, 4 X 
5 view camera. Although this type of 
camera can't compete when it comes 
to speed and portability, it reigns su- 
preme for still-life, portrait and studio 
work. View cameras also provide per- 
spective distortion control. This is 
achieved by mounting the lens and 
film in separate frames that can be in- 
dependently adjusted to alter the per- 
spective. A flexible bellows connects 
the frames. 

However, before you spend from 
$500 to $1500 on a professional camera 
(that's just the camera, no lens), you 




1 Begin assembly by using quick-setting 
epoxy to secure threaded studs In the shift 
bar ends. Let epoxy set for 8 hours. 




2 Focusing slides are assembled with brass 
screws and washers. Thread plastic knobs 
on focusing-rod ends and tighten. 




might want to examine this do-it- 
yourself alternative — the Porta-Vu 
II 4 X 5 View Camera Kit. It's avail- 
able from Fader Photo Works, 1402 
Bardstown, Ann Arbor, MI 48105, 
and costs $160 postpaid. The kit 
comes with everything you'll need to 
build a wooden (cherry) camera ex- 
cept the lens. It takes about 4 hours to 
assemble (not counting time for glue 
to set and for the finish to dry). 

A 210mm view-camera lens is an 
appropriate size for this camera. 
However, you needn't buy a new one 
— many camera dealers have used 
lenses on hand that will do a fine job 




3 Install focusing slides on monorail so 
plastic-sheathed rods bear on abrasive 
strips. Adjust for smooth operation. 



for far less money . You'll also need 4 X 
5 film holders. Each holder holds two 
sheets of film. The holders are loaded 
in total darkness and then inserted in 
the camera back for exposure. To 
support the camera, use a medium- 
weight tripod and have a cable release 
on hand for operating the shutter. 

Building the camera 

Construction begins by sanding all of 
the wooden parts and applying a pen- 
etrating-oil finish. Then, assemble 
the major carriage components, as de- 
scribed in the instructions. The focus 
slides, used to move the front and rear 




4 Assemble shift bars on focusing slides 
with appropriate hardware. Use supplied 
plastic washers under all knobs. 
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frames for focusing, operate via a fric- 
tion drive between plastic-sheathed 
rods and abrasive strips on the mono- 
rail (Photos 2 and 3). Fit shift bars to 
focus slides with provided fittings 
(Photo 4). The shift bars can both ro- 
tate and shift from side to side. 

To join the bellows to the frames, 
apply contact cement to the mating 
surfaces. When the cement has dried, 
carefully align the components and 
press in place (Photo 5). Check that 
the bellows completely seals at both 
frames. If there are any openings at 
the frame comers, install small trian- 
gular blocks, or mask the area with 
matte black tape. 

The glass view screen is held in 
place by two elastic strips. These al- 
low the view screen to be pulled back 
when inserting the film holder (Photo 
6). After securing the film back as- 
sembly to the rear frame with brass 
clips, loosely assemble the rise bars 
and rise panels to both sides of the 
front and rear frames (Photo 7). Then, 
secure the entire assembly to the shift 
bars and tighten all knobs (Photo 8). 
Use a holesaw to cut an appropriate 
hole in the lensboard for your lens. Se- 
cure the lens with the lens retaining 
ring and mount the lensboard in the 
front frame (Photos 9 and 10). Wf 




5 Use contact cement to Join bellows to 
front and rear frame. Make sure parts are 
aligned properly before applying pressure. 




S Loosely fasten the rise panels to rise bars 
with knobs and washers. Then, fit the as- 
sembly onto shift t>ars and tighten knobs. 



JOURNAL 



REAR 



BEUOWS 



FRONT FRAME 



RISE BAR 




RISE 
PANEL 



VIEW 
SCREEN 



ELASTIC 



MONORAIL- 



^^^^^■■^ FOCUS 
SLIDE 




• Screw elastic strips to film back. Lift 
strips and Insert glass view screen. Secure 
view screen to elastic with brass screws. 




7 After Installing film back assembly to 
rear frame with brass brackets, loosely se- 
cure rise bars to front and rear frames. 



9 Use a holesaw to cut hole for lens in ex- 
act center of lensboard. Install lens In hole 
and secure with lens retaining ring. 




1 0 Brass clips at top and bottom of front 
frame hold lenst>oard in place. Secure the 
clips by tightening plastic knobs. 
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GAS GRILL TUNEUP 



BY STEVE TOTH, Contributing Editor 
PM Illustrations by Dyck Fledaerus 



OW MAY BE the perfect time to 
tune up your gas barbecue grill. 
The barbecue season is well under 
way, and your grill has probably seen 
lots of use. Plus, some of the best bar- 
becue days still are ahead, especially 




1 Check your grill's flexible supply line for 
a tight connection. Also, bend It carefully 
and check it for cracks. 



if you're taking a vacation, and with 
Labor Day weekend coming. If you 
use your grill year-round, it's easier 
to tune it up in the summer when you 
can do the necessary painting and 
cleaning outside, in nice weather. 



Whether you have a natural gas, 
stationary post model, or an LP (pro- 
pane gas) model, the procedures you 
use will be about the same. Also, as a 
safety precaution, make sure you shut 
off the gas supply before doing any 
maintenance or repairs. 

With natural gas-fired grills, you 
need to pay particularly close atten- 
tion to the condition of the post. In- 
spect the post where it goes into the 
ground and at the top where it attach- 




2 Scrape cooking residue and rust off the S Remove fire grate and check whether It 
cooking grate. Then wash grate with warm Is sound by tapping It with a hammer. This 
water and soap, rinse and let dry. also knocks off residue and rust. 
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4 Finish cleaning the fire grate with a stiff 
scrub brush, if cleaning reveals weakened 
areas, replace the grate. 

es to the grill. Look for signs of corro- 
sion or holes in the post. If the post 
appears weak, contact your local 
plumber and have him replace the 
post and check the gas supply line to 
the grill. 

If your grill has a flexible gas sup- 
ply hose, check to be sure it's intact 
and that the connections are tight. 
Bend the hose carefully, and look for 
cracks, cuts or wear (Fig. 1). If you 
find any, replace the hose. 

Cleaning the grates 

Next, checK inside the grill. Open the 
lid and examine the cooking grate. If 
you have metal grates, and they are 
rusted or they have a lot of bumed-on 
cooking residue, scrape them off with 
a flat knife or paint scraper (Fig. 2). 
Then, lift the cooking grate out of the 
grill and wash it with warm, soapy 
water and rinse it well. Dry it thor- 
oughly and coat the grates with cook- 
ing oil or nonstick cooking spray. If 
the grate shows signs of weakening or 
a few welds have let go, replace it. 

If you have porcelain-on-steel 
grates, remove them and lay them on 
a work surface covered with a plastic 




7 You can substitute a hanger with a small 
hook formed on the end to pull obstruc- 
tions out of the burner venturl. 
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S Shine flashlight down burner venturl 
tube to cfwck if insects have built nests In it, 
obstructing the gas flow through It. 

sheet. Clean off residue with a nylon 
scrubbing pad and a paste of baking 
soda and water, or use warm, soapy 
water and a steel wool pad. Rinse off 
the grate and let it dry. 

Next, check the lava rocks and fire 
grate. Replace the rocks if they crum- 
ble in your hand or if they have gotten 
so small they slip through the fire 
grate. Sometimes these rocks become 
coated with cooking residue. Rather | 
than replace the lava rocks, clean 
them by turning them over and expos- 
ing the soiled side to the burner flame. 
The rocks should be burned clean af- 
ter 20 or 30 minutes. Another way to 
clean the rocks is to boil them in a pot 
of water with a little dish detergent 
added. Dry the rocks in the sun before 
putting them back in the grill. 

The fire grate may also need atten- 
tion. This grate can weaken from 
years of exposure to heat. Check 
whether the grate is intact by tapping 
it lightly with a hammer (Fig. 3). This 
also knocks off scale and rust. Further 
clean the grate with a combination 
wire brush and scraper (Fig. 4). If the 
grate has become very thin or is 
warped from the weight of the lava 




8 Use a garden hose nozzle to flush out 
burner. Water should flow out the burner 
ports evenly. If rtot, check for blockage. 




4 Push a narrow bottle brush Into venturl 
tube to remove blockage. Withdraw the 
brush when It hits the end of the tube. 



rocks, replace it with a new one. If the 
grate looks okay, but is just a little 
warped, turn it over so the curve is 
facing up. 

Burner and valve check 

With the grills removed, now's a good 
time to check the most important 
area, the burner. Spiders and insects 
like to build their nests inside the dark 
recesses of the burner's venturi tube 
and in the burner's orifice. These 
nests are so tough they can block the 
flow of gas to the burner, sometimes 
causing a fuel mixture to back up and 
catch fire on the front of the grill at the 
gas valve knob or orifice opening. 

If the grill has not been used for a 
while, remove the burner and check 
for blockage. Shine a flashlight down 
the bumePs venturi stem (Fig. 5). If 
you find blockage, there are several 
ways to remove it. Scrub the inside of 
the tube with a long, thin bottle brush 
(Fig. 6). Another way to remove it is 
to hook the blockage with a coat han- 
ger — with a small hook bent into one 
end — and then pull it out of the tube 
(Fig. 7). 

The third way is to flush out the 




9 Check the gas valve control knobs for 
free travel, both up and down and left to 
right. Replace the valve If krK>b sticlcs. 
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10 Unscrew the gas valve orifice with an 
adjustable wrench. Clean any dirt off the 
orifice with an old toothbrush. 



venturi tube with a garden hose at 
high pressure for 3 to 5 minutes (Fig. 
8). This also is an effective way to 
check whether any of the burner's 
ports are blocked. The water should 
come out of the port holes evenly. If it 
sprinkles out of some holes and none 
comes out of others, shut off the water 
and find the blockage. Remove any 
corrosion you find with a soft, brass 
wire brush. Open any clogged ports 
with a fine piece of wire. If, however, 
you notice cracks have burned 
through the burner body or even pin- 
holes in the metal, replace the burner. 

Check the gas valve to be sure it's 
operating properly. Push in on the 
valve knob and release it. The knob 
should snap back. Next, turn the knob 
from LOW to high heat then back to 
OFF (Fig. 9). It should turn smoothly. 
If it binds or doesn't snap back as it 
should, replace the valve. If your grill 
has dual burners, remember to check 
both valves and burner venturi tubes 
for blockage. 

Sometimes, spiders or small insects 
can find their way into the small gas 
valve orifice at the top of the gas 
valve, or it can be clogged by dirt. 




IS Use a fiat Icnlfe or paint scraper to re- 
move as much residue as possible from the 
grill's walls before washing it out. 




1 1 Use a cotton swab dipped In alcohol to 
clean grease off electrode's ceramic Iruuia- 
tor. Inspect the electrode for cracks. 



Check this opening if the grill has not 
been used for an extended period, or 
check it at 6-month intervals if you 
use the grill year-round. To check the 
orifice, simply unthread it from the 
valve body with an adjustable wrench 
(Fig. 10). Clean away any residue on 
the orifice with an old toothbrush. Re- 
install the orifice after it's cleaned and 
tighten it with a wrench. 

Checking the ignition 

Most gas gnlls have some type of igni- 
tion system to light the burner. Some 
use a pushbutton ignitor, which cre- 
ates a spark that jumps between an 
electrode and the burner. 

The ignitor produces a click each 
time the button is pushed. If you can- 
not see a spark jump between the 
burner and electrode, then check the 
airspace between the two. The gap 
should be Va in. to %2 i"- wide. Check 
the manufacturer's instructions for 
proper gap and adjust the space with 
a pair of pliers. Also, check the wires 
going from the pushbutton to the elec- 
trode to make sure they are making 
good contact at all points. 

Other gas grills use an electronic ig- 




1 4 Use a rag or a paper towel to wipe up 
the cooi<lng residue that has been scraped 
off the grill's walls. 




12 Cover the gas valve and orifice with 
aluminum foil prior to scraping residue and 
debris out of the grill bonom. 



nitor which requires a 9-volt battery. 
When you push the red button, a 
spark is produced at the burner, and it 
will continue to spark until you re- 
lease the button. Both systems should 
be checked every two to three 
months. 

If there is no spark, with either sys- 
tem, make sure the electrode inside 
the collector box near the burner is 
clean. Sometimes cooking grease or 
dirt can collect on the electrode's ce- 
ramic insulator, preventing it from 
sparking properly. Clean the insula- 
tor with a cotton swab dipped in rub- 
bing alcohol, then wipe it off with a 
soft cloth (Fig. 11). Check the ceramic 
insulator for cracks, and replace it if 
you find any. 

If the electrode on your grill goes 
through the bottom of the aluminum- 
cast grill body, and comes out next to 
the burner, check the insulator care- 
fully. Hold the white end of the ce- 
ramic insulator with one hand. Reach 
under the casting and try turning the 
other end of the ceramic insulator. If 
the bottom turns and the top stays 
stationary, the insulator is cracked, 
and it needs to be replaced. 




1 S Prepare grill body for painting by 
brushing off loose paint. Scuff sand outside 
of grill with a fine-grit sandpaper. 
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16 Degreasegrlllbodyby wiping itwitha 
rag soaked with white vinegar. When the 
vinegar is dry, the grill Is ready to paint. 

Cleaning and painting 

Before reassembling the grill, check 
whether the lower half of the grill 
body (the part you cook on) needs to 
be cleaned. If it does, move the grill to 
a work area and cover the ground 
with newspapers. Protect the gas 
valve and orifice by covering them 
with aluminum foil (Fig. 12). Also cov- 
er the electrode if it's attached to the 
casting, or remove it. 

Scrape off cooking residue from in- 
side the grill with either a putty knife 
or a scraper (Fig. 13). Then, wipe out 
the residue with a paper towel or rag 
(Fig. 14). Mix up a solution of strong 
detergent and warm water or use grill 
cleaner and wash the inside of the 
casting with a scrub brush. Rinse it 
well and air dry. Remove the alumi- 
num foil and replace the electrode and 
any wiring that was removed. 

Inspect the paint on the outside of 
the grill to determine if the grill 
should be repainted. If the paint has 
deteriorated and if white spots show 
through it, repaint the casting with 
grill paint or high-temperature auto- 
motive paint. 

Brush the outside of the casting 





19 Wash off paint dust and spray tank 
with acrylic paint. Spray the primer on bare 
metal areas before painting them. 



1 7 Spray paint grill body with automo- 
tive or high-temperature paint. Let paint 
dry completely before igniting grill. 

with a wire brush or steel wool to re- 
move loose paint. Sand the grill with a 
fine-grit sandpaper (Fig. 15). Next, 
wash the grill with soap and water to 
remove grease and dust, then let it 
dry. Clean off any remaining residue 
or grease by using a lint-free rag that 
has some white vinegar soaked into it 
(Fig. 16). Once vinegar is dry, spray 
paint the grill (Fig. 17). Remove the 
aluminum foil around the gas valve 
and orifice. 

Repaint the grill's LP tank, if it 
shows signs of light surface rust or if 
the paint is worn. Double-check that 
the gas is shut off, and disconnect the 
tank's gas regulator and hose. Cover 
the valve with aluminum foil and wire 
brush the tank to remove rust or loose 
paint (Fig. 18). Then, wash the tank 
with hot, soapy water, rinse it and let 
it dry. Spray the tank with an acrylic 
base white paint. If the rusting is se- 
vere, prime the spots and let them dry 
before applying the white finish paint 
(Fig. 19). 

If the tank is more than five years 
old (the date of manufacture is 
stamped on the protective metal col- 
lar around the tank valve), ask your 




20 Check all the gas connections, hose fit- 
tings, valves and valve stems for leaks by 
brushing on a liquid soap solution. 




1 8 Cover gas tank valve with aluminum 
foil and remove loose paint with a wire 
brush. Scuff tank with fine-grit sandpaper. 

local utility or gas supplier if they can 
pressure test it for leaks. 

Now that the grill is cleaned and 
painted, reassemble the burner, mak- 
ing sure that the venturi tube slips 
over the orifice on the gas valve. Con- 
nect all wires to the ignition system. 
Install the fire grate and lava rocks. 
You should have only one layer of rock 
covering the grate. Then, put the 
cooking grate in the grill. 

Connect the gas tank to its fittings. 
Then, leave the grill's lid open and 
turn on the gas supply without light- 
ing the grill. Check all gas connec- 
tions, hose fittings, valves and valve 
stems for leaks by brushing on a solu- 
tion of half liquid soap and half water 
(Fig. 20). If you have an LP gas tank, 
also check tank welds and the pres- 
sure relief valve on the back of the 
tank valve. Leaking gas will cause the 
solution to bubble up. Tighten leaking 
fittings, or replace them if tightening 
fails to stem the leak (Fig. 21). 

Turn on the gas valve and light the 
burner. Close the lid and adjust the 
gas valve to a medium flame. Operate 
the grill for 15 to 20 minutes to bake on 
the paint. m 




21 Bubbles forming In soap solution indi- 
cate there Is a gas leak. Tighten the connec- 
tions, such as at the gas hose. 
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HOW IT WORKS 

SEPTIC SY STEM 

BY MERLE HENKENIUS 
PM Illustrations 
by George Retseck 



GRAVEL 

\ 



IN TODAY'S envi- 
ronment-conscious 
world, we're all begin 
ning to learn that the 
disposal of ordinary 
household waste 
can't be taken for 
granted. Garbage is 
routinely separated 
for recycling, and 
restrictions as to 3 
what we throw 
away are not un- 
common. Howev- 
er, when it comes to 
the plumbing-system 
waste, most of us would 
be just as happy to ig- 
nore the issue entirely. 
Of course, city and town 
dwellers are served by public 
sewer systems, and maintain 
these systems by paying their taxes. 
Rural homeowners, however, solve 
the problem in their own backyard — 
with a residential septic system. 

If yours is one of the millions of 
homes served by a septic system, or if 
you've contemplated a move to the 
country, you should arm yourself with 
as much information on septic sys- 
tems as possible. Chances are, you'll 
need to someday make a decision as to 
which type of replacement or installa- 
tion best suits your needs. In fact, 
many pi-operty and building loans are 
contingent upon septic system feasi- 
bility. Knowing your options, and 
knowing how each type of septic sys- 
tem works, may make a big difference 

in your decision. 

There are four basic types 
of residential systems in use 
today. By far the most com- 
mon system consists of an 
underground septic tank, a 
distribution bo.x and a leach 
field. The second most popu- 
lar is a lagoon system, or sta- 
bilization pond. Coming in a 
distant third is the mechani- 
cal tank and leach field. And 
finally, there are a good 
many cesspools still in use to- 
day. Cesspools are a throw- 
back to earlier times and 
represent a serious threat to 



D5TRIBUTIOM 
BOX 

\ 



LEACH FIELD 





ground-water purity. They are illegal 
to install and should be replaced as a 
matter of course. 

Anaerobic systems 

The standard buried septic system 
(septic tank, distribution box and 
leach field) is called an anaerobic sys- 
tem because the bacterial action that 
processes the waste takes place with- 
out free oxygen (air). Waste disposal 
is a 2-step process that begins with a 
partial breakdown of solid waste in 
the tank, followed by the distribution 
and breakdown of liquid effluent in 
the leach field. 



Bacteria converts entering waste (right side) into liquid effiuent and 
gas. Indigestible particles settle to bottom (sludge), and soap and 
grease float (scum ). Incoming waste pushes effluent out to leach field. 



Typical burled 
septic system fea- 
tures tank, distribu- 
tion box and leach field. 
Tank covers permit inspec- 
tion and cleaning. Perforated pipe 
distributes effluent in gravel beds. 

As sewage enters the tank, it is bro- 
ken down by anaerobic bacteria natu- 
rally present in sewage. In fact, 
human waste consists of up to 30 per- 
cent bacteria — enough so that no en- 
zymatic or bacterial additives are 
necessary. In the sewage digestion 
process, waste is separated into three 
components within the tank: effluent, 
sludge and surface scum. Undigest- 
ible particles settle into sludge at the 
bottom of the tank. Undigested soap 
and gi'ease float to the top as surface 
scum, and the area in between is a 
constantly churning liquid effluent of 
organic nitrogen/urea-rich gray wa- 
ter. Because septic tanks do 
not break down all solid 
waste, they must be pumped 
out periodically, usually ev- 
ery three years. It takes 
roughly six months for a tank 
to build a fully productive 
colony of bacteria, and 24 
hours for solids to be broken 
down as far as possible. 

As new sewage enters the 
tank, an equivalent volume 
of effluent is forced by the 
exit baffle and floats out into 
the leach field. Once in the 
leach field, the effluent is 
absorbed by the soil. As 
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much as 60 percent of the liq- 
uid evaporates and the rest is 
absorbed by plant roots. 

The really impressive part 
of the process, however, con- 
cerns the poisonous organic 
nitrogen and urea compo- 
nents that remain in the 
leach field. A nitrifying bac- 
teria found only in the top 
several feet of top soil con- 
verts these components into 
ammonium, nitrites and ni- 
trates. Nitrates, in turn, are 
tapped by the amino acids in 
plant roots and become plant 
food. The entire process re- 
quires predominantly septic 
conditions, however, and too 
much oxygen in the soil may 
temporarily reverse the en- 
tire cycle. 




Mound-type leach field aids effluent evaporation and cfiemical 
breakdown during winter ar>d In areas with high ground water. 



^stem design 

Trie design of a buried system is very 
specific, and the system requires a lot 
of space. Typically, the buried tank 
is located 10 ft. or more from the 
house, and the distribution box is 
placed 10 ft. beyond the tank. The 
leach field starts 5 ft. beyond the dis- 
tribution box and generally consists of 
several lines of perforated, plastic 
pipe encased in 3-ft.-wide gravel 
beds. The gravel is then topped with a 
foot or more of soil. 

None of these lines may be longer 
than 100 ft. in length, however, or 
drop more than 6 in. per 100 ft. Leach- 
field trenches must be less than 5 ft. 
deep and must be separated by at 
least 6 ft. of undisturbed soil. They 
must also be at least 20 ft. from prop- 
erty lines, 50 ft. from a lake or stream 
and 100 ft. from a water well. 



Five or six shorter lines are prefer- 
able to one or two 100-ft. Unes because 
distribution tends to be more uniform 
in shorter lines — 320 total lineal feet 
of leach field is usually the allowed 
limit. The total required capacity of a 
leach field is determined by a simple 
soil percolation test. This is a test that 
evaluates the rate at which the soil ab- 
sorbs water. Local health department 
officials will use the percolation data 
along with topographical overlays 
that describe the geological charac- 
teristics of the area to determine sys- 
tem capacity or feasibility. If they 
determine that the soil is not porous 
enough, or ground-water levels are 
too near the surface, an alternative 
system will be ordered. 

Tank size is determined by the 
number of bedrooms within a home, 
and not by the number of bathrooms, 
as you might expect. A 3-bedroom 




LAGOON 
DISPOSAL SVSTE 



Lagoon disposal system digests waste through aerobic tMKteria, algae and evaporation. The 
site must t>e ferKed In completely and clearly marked. This design may suit large plots where 
typical septic systems are unfeasible. 



home will usually require a 
1000-gallon tank. For every 
bedroom beyond three, tank 
size must be increased by 250 
gallons. The tank must be 
placed at least 50 ft. from a 
water well. These limitations 
probably sound extreme, 
but, in practice, are really 
not that prohibitive. An an- 
aerobic septic system can be 
made to fit most acreages 
with acceptable soil and 
ground-water conditions. 
Leach-field trenches, for 
example, can be wrapped 
around a hill if they don't 
drop more than 6 in. in 100 ft. 



Mound systems 

If a septic system fails, it will 
usually be in late winter or 
early spring. The reasons are twofold. 
First, frozen soil releases no water 
through plant roots and little through 
evaporation. This means that leach 
fields in winter are relegated to sim- 
ple storage troughs, nearly filled with 
water. In the second instance, spring 
is often the wettest time of year. 
These two conditions make for wet- 
ter, oxygen-saturated soil around the 
leach fields, which, in turn, slows or 
reduces the nitrification of effluent. 
At some point, the leach fields can 
hold no more water and the system 
backs up. 

To circumvent this process in cold- 
er northern climates, and in areas 
having naturally high ground water, 
researchers have developed a leach 
field that is built aboveground, in the 
shape of a mound. With sufficient 
ground-slope between tank and leach 
field, effluent flows directly into the 
mound. When the terrain is flat, how- 
ever, a dose pump may be needed to 
lift the effluent to mound level. 

The mound is constructed of a lay- 
ered aggregate of rock and sand con- 
taining a gridwork of perforated pipe. 
Because sewage effluent is warm 
when leaving the tank, the mound 
does not freeze and evaporation oc- 
curs through the top as well as the 
four sides of the mound, even in win- 
ter. Mound systems are still consid- 
ered experimental in some regions, 
but most health departments will al- 
low them under close supervision. 

Tank and leach-field 
material choices 

Although lighter materials are some- 
times allowed, all piping between the 
house and tank, and the tank and dis- 
tribution box, should be what is called 
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Schedule 40 plastic. Once in 
the leach-field trenches, 
Schedule 20 perforated plas- 
tic pipe is standard. In wood- 
ed areas, where tree roots 
are likely to enter and clog 
perforated pipe, concrete or 
plastic half rounds, set on 
concrete blocks, are a better 
choice. Where possible, per- 
forated pipe should be used, 
as it distributes effluent 
more evenly and can be driv- 
en over with automobiles and 
farm machinery. 

When it comes to septic 
tanks, you'll have three 
material choices: concrete, 
fiberglass and plastic. Of 
these, concrete is the most 
problematic. First of all, a 
concrete tank is heavy and 
must be set in place with a boom- 
truck, which may add some expense. 
Additionally, sewage contains sul- 
fates, which, in the digestion process, 
may be converted into sulfide gases 
and sulfuric acid. This caustic soup 
has been known to eat through con- 
crete. Plastic and fiberglass tanks, on 
the other hand, are not only light- 
weight and easily installed, but are 
more resistant to caustic chemicals. 

In all cases, septic tanks must con- 
tain outlet baffles. Without this baf- 
fle, surface scum will float into a leach 
field and seal the sides of the trench- 
es. When this happens, the system 
will be ruined. This is also why a tank 
must be pumped every three years. If 
allowed to accumulate in depth, sur- 
face scum will make its way past the 
baffle. 



Aerobic lagoon systems 

A lagoon system uses aerobic 
bacteria, algae and evapora- 
tion in its process of diges- 
tion. Lagoons have a unique 
design that allows them to 
work efficiently year-round 
with little or no mainte- 
nance. Specifically, a lagoon 
is a 5-ft.-deep, conical- 
shaped hole in the ground 
with a l-to-3 sidewall slope. 
The sides of the lagoon are 
lined with plastic or sealed 
with bentonite, a dense non- 
porous clay product. The 
sewer pipe enters the lagoon 
after stepping down to form a 
natural trap. The pipe then 
rests on a concrete pad that is 
18 in. above the bottom of the 
lagoon. 




tall plants are allowed in the 
path of prevailing winds. 

Beyond these limitations, 
most health departments 
prohibit lagoons on plots of 
less than 3 acres. Even so, a 
lagoon is a very good alterna- 
tive when soil conditions pro- 
COARSE GRAVEil hibit a buried system. 



Concrete half rounds can be Installed in leach fleld In lieu of perforat- 
ed pipe to protect against damage from tree roots in wooded areas. 



work? Very well indeed. In a lagoon 
septic system, heavy solids settle to 
the bottom and are consumed by bac- 
teria. Suspended bacteria break 
down lighter waste particles, and in 
the process, release carbon dioxide. 
In the presence of carbon dioxide, 
light, nitrogen and phosphate, algae 
cells multiply. These algae then pro- 
duce oxygen, which in turn, feeds aer- 
obic bacteria. As aerobic bacteria do 
not convert sulfates into hydrogen 
sulfide, there is little of the odor asso- 
ciated with normal sewage disposal. 

Lagoons are a miracle of simplicity, 
but have one serious drawback: They 
look Uke what they are. What's more, 
there is little you can do to disguise 
them. They must be fenced, of course, 
and the fence must bear the signs: No 
Trespassing and Waste Lagoon. And 
because evaporation relies on breezes 
blowing across the pond, no trees or 



MECHANICAL 
SEPTIC TANK 




Mechanical tanks utilize anaerobic bacteria In first section. Then, air 
How does a lagoon system stimulates aerobic bacteria to prepare effluent for leach field. 



Mechanical tanks 

Mechanical tanks are hy- 
brids, in that they use both 
anaerobic and aerobic bacte- 
ria. In that respect, they 
function more like municipal 
waste treatment plants. 
Sewage first flows into a 
holding compartment in the 
front of the tank, where an- 
aerobic bacteria act on the 
sohds. A partially treated ef- 
fluent then flows into a second, aera- 
tion compartment, which uses aerobic 
bacteria to finish the job. Air is intro- 
duced into this compartment and the 
effluent is stirred to accelerate the 
digestion process. A third compart- 
ment allows any undissolved particles 
to settle out, where they are re- 
turned, via gravity, to the aeration 
chamber. 

The result is a less potent, oxygen- 
ated effluent produced in a shorter 
amount of time. While some health 
department authorities may allow the 
dumping of this effluent at surface 
level, most will require some form of 
leach field. As less nitrogen conver- 
sion is required, however, the field is 
likely to be much smaller than in an 
ordinary system. 

There are several such tanks on the 
market and most feature a timed aer- 
ation sequence keyed to an alarm, 
should the system ever fail. 
The timer and alarm are of- 
ten installed in the basement 
so that a failure cannot go 
unnoticed. 

While not sold as such, me- 
chanical septic systems are 
viewed as compromise sys- 
tems, as problem solvers. If 
you haven't the soil absor- 
bency, lot size or ground- 
water depth to accommodate 
one of the two standard sep- 
tic systems, then a mechani- 
cal septic system can be a 
lifesaver. 

Without any of these prob- 
lem conditions, however, a 
properly installed nonme- 
chanical septic system is al- 
most always the better 
choice to make. IM 
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NEW PRODUCTS 

SUMMER VOCATION 

Thirteen new home-improvement products. 

BY ROY BERENDSOHN, Assistant Home and Shop Editor 



Clean Machine 

You can clean anything from your car to your 
house with this new UL-llsted power wash- 
er. The manufacturer says Its 700-psi nozzle 
pressure Is 18 times more powerful than a 
garden hose, yet it uses 7S-percent less wa- 
ter. The 25-p)ound washer simply hooks to a 
garden hose (its hose is 25-ft. long), and its 35-ft.-long cord plugs into an outdoor power out- 
let. The cord has a bulit-ln ground-fauit interrupter with a reset button, it costs ai3out S250 at 
hardware stores and home centers. For more information, write to Power-Flo Products Corp., 
1661 94th Lane, lUinneapolls. MN 55434. 

Bathroom Furniture 

Based on an 18th-centuiy design, this bath- 
room vanity Is built of solid ash and ash 
veneers, and Is protected with a water-resis- 
tant polymeric finish, it measures 37 in. wide 
X 25'/! in. deep x 34 in. high., and accepts an 
8-in. faucet set. Its curved-panel doors open 
to a large drawer, a pair of smaller drawers 
arKi a cane pull-out shelf. The vanity comes 
stained In oak, ash or walnut tones. It costs 
about $3500 (excluding sink and faucets) at 
Kohler dealers. For more Information, write 
Kohler Co., Kohler, Wl 53044. 




Water Saver 

Retrofit a toilet with this flush mechanism 
and cut domestic water use by 28 percent, 
the manufacturer says. Made of PVC and 
fiberglass-reinforced plastic. It's supposed to 
take less than 10 minutes to install. To flush 
lk)uid and paper, flip the short handle, and 
use the long handle to flush solid waste, it's 
available in a range of colors and costs about 
$25 at hardware stores and home centers. 
For more Information and details, contact 
Con-Tech Industries, P.O. Box 160, Creswell, 
OR 97426. 






Versatile Plastic 

.5. 1 C.E.'s Lexan Thermoclear is a semi- 
clear, polycarbonate plastic sheet 
that can be assembled Into nearly ariything 
built of sheet material. The UV-reslstant 
sheets can be cut with a variety of saws, 
drilled, and fastened with screws or adhe- 
sives. It comes in 4 x 8-ft. sheets, 6mm and 
8mm thick ('/jj In- and V,6 in., about $55 and 
$65, respectively) at home centers. (Larger 
and thicker sheets available at industrial dis- 
tributors.) An 8mm sheet weighs 8 pounds. 
For information, call (800) 451-3147. To lo- 
cate a distributor, call (800) 323-3783. 




No-Fog Mirror 

with a built-in heating element, this bath- 
room mirror resists fogging. It comes In a va- 
riety of sizes and shapes, hard-wired or with 
an 8-ft. -long extension cord. The element Is 
encased behind the 'A-in. -thick glass by 
polyester laminate. Each component in the 
element operates In a parallel circuit, so if 
one part falls, the rest of the element still 
works. The 30-ln.-dia. model shown costs 
about $ 1 50 at home centers. Write to Hoyne 
Industries. 840 Hwy. 1 55 South, P.O. Box 
697, IMcOonough, GA 30253. 
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Cold Caulk 

The manufacturer of 
this caulk claims you can 
apply it iselow 32° F arxl 
on wet surfaces. It re- 
tains Its flexibility, dries 
clear and can be fin- 
ished with oil or latex 
paint. It's designed to 
stick to wood, bare con- 
crete, marble and as- 
phalt. A 10-ounce tube 
costs about $5 at hard- 
ware stores and home 
centers. Write to Geocel 
Corp., P.O. Box 398, 
Elkhart, IN 465 15. 




Deck Cleaner 

Mix 4 ounces of this powder In a gallon of 
water and brush or spray It on your deck to 
remove dirt and the effects of weathering. 
Its manufacturer claims you don't need to 
scrub. Just apply it and rinse after 30 minutes. 
Let the deck dry, and apply a sealer or pre- 
servative. A 6-ounce bucket costs about $7 
and a 30-ounce at>out S 1 7 at hardware and 
paint stores. For more information, write 
Thompson and Formby, 825 Crossover Lane, 
Memphis, TN 3811 7. 




Pastel 
Finish 

Rub on a coat of Woodsheen to tint the 
wood a pastel color while sealing It with a 
rubbing-oil finish. Subsequent coats enrich 
the color and, once dry, it can be top coated 
with a film finish for more wear resistance. 
The product cleans up with mineral spirits, 
and a 1 2-ounce bottle costs about $6.50 at 
hardware stores and home centers. It comes 
In white, gray, slate, teal, pink and peach 
shades. Write MInwax Co., Irx., 1 02 Chestnut 
Ridge Plaza, Montvale, NJ 07645. 




Surge Kit 

Protect electrical devices throughout your home from dam- 
aging electrical surges with this kit. Each device trips in a 
billionth of a second. Top left, install the Electra Guard on 
the breaker panel. Plug the EG3C into a 3-prong outlet. Slip 
the EG 1 1 B into a phone Jack to protect phones, facsimile or 
modems (bottom left). Plug the EG6EC into an outlet to pro- 
tect a TV, VCR and stereo. The kit costs about $90 at home 
centers and hardware stores. Write to Intermatic, Intermatic 
Plaza, Spring Grove, IL 6008 1 -9698. 




Luxury Opening 

Open one panel of the HBmt Glass Wall like a 
door, open two panels like a French door, or 
fold open all the panels. Made of Douglas fir 
and tempered, insulated glass, it can t>e or- 
dered with single-pane or divided-lite con- 
struction. The units are factory prehung, but 



are designed to t>e adjustable for smooth op- 
eration. The 11 -ft.-wide x 7-ft.-hlgh model 
shown costs about $5000 at Nana distribu- 
tors. A range of sizes is available with the 
largest size able to span a 1 2-ft.-wide open- 
ing. Write to Nana Windows and Doors, 707 
Redwood Hwy., Mill Valley, CA 9494 1 . WL 
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IH Yesterda y's work tr uck isn't good enough an ymore. 

JoBSfs Hani m mum msn 



rMew Duragrille. 
Chevy Work Truck's new grille is built strong 
io help resist stone damage. Because our new 
Work Truck has to do more than look pretty. It's 
built to work. 

Yesterday's truck is history Today's Chevy 
Work Truck is ready to go to work for you. Today. 





3 



O 

More total cab room 
tlianFord. 

Chevy gives you more leg 
room. More shoulder room. More total cab room 
than yesterday's pickup ftxjm Ford. 
And when you add Chevy's 
excellent ride and visibility, that means 
a lot of comfort no matter 
where 1 



More standard 
1/2-ton power tlian 
Ford. 

Chevy Work Truck's 
standard 4.3L Vortec V6 puts 10% 
more horsepower to work for you 
than Ford's standard Six. And it's 
priced hundreds less than the 
lowest-priced Ford.* 

Based on Manufacturer's Suggested Retail Price. 



4 Heavier Gross 
Veliicle Weiglit 
Rating tlian Ford. 
The 2-wheel drive Chevy 
Work Truck's 5600-lb. GVWR, 
including passengers, cargo and 
equipment, beats Ford in working 
ability day in, day out. 





5 More two-sided galvanized steel than Ford. 
More of Chevy's body panels are made of two-sided 
galvanized steel, front, sides and rear. Including the 
cargo bed. So your Chevy will fight corrosion for years. 
Plus a hot-wax chassis treatment to help seal the frame 
from road salt and chemicals. You can't get that 
on a Ford. 




Chevrolet and the Chevrolet emblem are registered trademarks 
and Chevy is a trademark of the GM Corp. 0 1090 GM Corp. 
All Rights Reserved. 

Let's get it together...bucUe up. 




Bigger, heawier 
4x4 frame 
than Ford. 

Chevy's full box-section 
"Strongbox" frame construction 
up front is stronger than Ford's 
"C"-section. And Chevy's 
frame is bigger and heavier 
overall, too. 

7 Two-tier 
loading 
Ford 
doesn't liave. 

Put 2x6 planks 
in the pickup wall 
grooves, and you've 

got a platform to carry just about anything. 
While your tools and other materials stay 
conveniently stowed underneath. 



More ground 
0" ^ clearance than Ford. 

On site or off road, you need 
a pickup that won't leave you high- 
centered. And Chevy Work Truck's 
high-stance construction can take 
you over obstacles Ford's '/2-ton 
pickup can't clear. 





Km 3-year/50,000-mile Bumper 
to Bumper Plus Warranty, f 

It covers hundreds of nonpowertrain 
parts 2 years longer than Ford's. Electrical parts. 
Chassis parts. In fact, 
everything but 
the tires, which O \ 

have their own 
warranty. 



3 VEAfVSQOOO MILE VWWANTY 



+See your Chevrolet dealer for lerms of this limited warranty. A deductible applies after 
12 months or 12,000 miles. 



amW Standard shift-on-the-fly 
mm m Insta-Trac " 4WD. 

^ Chevy revolutionized 4-wheel drive years ago 

with Insta-Trac, the first system that lets you 
shift in and out of 4-wheel drive without stopping or backing 
up. The new Chevy Work Truck continues that tradition — 
when the conditions demand, you just shift and keep right 
on going. 

And that's 10 solid reasons why nobody's wiiming like 
The Heartbeat of America. 
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APPLIANCE 
CLINIC 

BY STEVE TOTH, 
Contributing Editor 

Frozen Tube 

I have a Wards refrigerator, model 
No. HMG-2499-4, and the icemaker is 
model No. HMG-9018. The tube into 
the cabinet freezes up. I have re- 
placed the tube twice and the water 
valve once, it is not leaking. Is there a 
heater in this tube that may not be 
working? 

EDWARD FARNHAM 
TRAVERSE CITY, MI 

Usually, a freezing fill tube is caused 
by a faulty water inlet valve that 
drips a small amount of water into 
the tube. Over a period of time, the 
water freezes until the ice seals the 
opening in the fill tube. 

First, check that the water fill valve 
is not dripping. Water pressure below 
20 psi or above 120 psi could cause 
this. Have your water company or 
plumber check the house's water 
pressure. 

Shut off the water to the cold-water 
supply line that feeds the saddle 
valve and drain it. Disassemble the 
saddle valve and its clamp and check 
it. Also, check where the valve 
mounts to the supply line for mineral 
deposits that often form around 
burrs where metal has been cut or 
drilled. The deposits can constrict 
water flow to the inlet valve. 

Next, check for an air leak around 
the grommet, and be sure the plastic 
fill tube is seated all the way against 
the grommet shoulder. The moisture 
in warm air leaking past the grom- 
met can condense and freeze, block- 
ing the supply of water to the 
icemaker. If you find ice has formed 
in the insulation, melt it with a porta- 
ble hair dryer and dry out the insula- 
tion. If necessary, dig out damp 
insulation with a pocket knife and re- 
pack around the grommet with new 
fiberglass insulation. Seal around 
the grommet with Permagum ( avail- 
able from most appliance parts 
stores). 

Finally, remove the plastic fill 
tube, warm it with a hair dryer and 
cut it at a 35° angle with a sharp knife 
or fine -toothed hacksaw. Remove 
any burrs and reinstall the fill tube. 
This reduces the chance of water 
hanging on the end of the fill tube 
and freezing. 




No Bags 



I have a Westinghouse canister 
sweeper, model No. SC-2, and I can't 
find any bags for it. I would like to 
know where I can get them. 

JOHNPETRUNAK 
PARMA, OH 

Westinghouse has been out of the 
small-appliance business for more 
than 20 years. However, stop by your 
local Sears and buy vacuum cleaner 
canister bags, part No. 5011. These 
will slip over your sweeper's inlet and 
work fine. 

Broken Carafe 

The glass carafe on my Procter-Silex 
coffeemaker is broken (part No. 
70701). Where can I buy a new glass 
carafe? CHARLES KASCH 

DARIEN, IL 

After checking with the Procter-Silex 
Co., I learned that they stopped pro- 
ducing the glass percolator carafes 
many years ago. Their supply of re- 
placement carafes ran out about 1 0 
years ago, and they don't know of a 
U.S. distributor who can replace 
them. If they did, they assured me 
they would get it toyou. 

Burned Brushes 

I have a Fairfax vacuum cleaner by 
Apollo Vacuum Corp. of Pickering, 
Ontario, Canada. The brushes and 



brush holders are burned out. The 
vacuum is in excellent condition oth- 
erwise. Where can I get new brushes 
and holders? donald woods 

WOOLWINE, VA 

Write or call Filtex Distributing Co., 
4467 N. State St., Jackson, MS 
39206; (800) 543-9052. If you write 
to them, pack the brushes and hold- 
ers in a box and include in the note 
the vacuum's brand name and model 
number. Send the package Attn: Mr. 
Roderick. This company has been in 
the vacuum cleaner repair business 
for 49 years, and there's a good 
chance they can find brushes and 
holders to replace yours. 



Service Tip 

To prevent excessive condensa- 
tion (sweat) from forming on your 
refrigerator in hot weather, do 
the following: 

■ Use the energy miser switch. 

■ Be sure the door gasket fits 
tightly. Replace it if necessary. 

■ Set' your freezer to 0°-5° F. A 
setting lower than 0° F will cause 
sweating and waste energy. IM 



DO YOU HAVE AN APPLIANCE PROBLEM? 

Just ask Steve about it. Send your question, along 
with the model and serial numbers, to Appliance 
Clinic, Popular Mechanics, 224 West 57th St., 
New York, NY 10019. While letters cannot be an- 
swered individually, problems of general interest 
will be discussed in the column. 
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INSTALLING 
LOW- 
VOLTAGE 
LIGHTING 

BY MERLE HENKENIUS 
PM Illustrations 
by George Retseck 

' HEN IT COMES to electrical 
projects, low-voltage land- 
scape lighting is about as easy as it 
gets. Low-voltage outdoor kits have 
several real advantages over their 
120-volt counterparts, at least from 
the homeowner's perspective. 

First, low-voltage outdoor kits are 
far less expensive to operate. A 6- 
head kit uses roughly the same ener- 
gy as a single, 100-watt bulb. 

Secondly, the complicated weath- 
er- and hazard-protection measures 
required for 120-volt outdoor wiring 
can be dismissed almost entirely. For 
example, low-voltage wiring need 
only be buried several inches deep, 
versus the 24-in. to 30-in. direct-bury 
requirements of 120-volt systems. 

And finally, low-voltage outdoor 
kits are safe and easy to install, so 
much so that Uttle knowledge of elec- 
tricity is required. 

When shopping for a low-voltage 
landscape Ughting kit, you'll quickly 
find that there are two distinct price 
categories. Retail outlets catering to 
the do-it-yourselfer offer inexpensive 
kits ($50 to $80), featuring a limited 
variety of lamp heads, usually six to 
eight in number. 

Specialty lighting outlets, by con- 
trast, are likely to offer a better quaU- 
ty system that may or may not come in 
kit form. These systems offer greater 
creative flexibility when it comes to 
mixing and matching heads for specif- 
ic effect, but are substantially more 
expensive. A single head might cost 
as much as an entire kit at your local 
hardware store. 

If you're planning a more elaborate 
landscape lighting design, the high- 
end systems are clearly worth consid- 
ering. If you're not planning such an 
elaborate design, and you are a little 
timid around electricity anyway, the 
more modest kits are simpler and eas- 
ier to install. And, as each landscape 
lighting kit is self-contained, there is 
no chance that you'll install more 
lights on a system than it was de- 
signed to support. 




1 When using an outdoor receptacle, 
hang box at least 1 2 In. above ground. Pro- 
tect cable to ground with conduit. 

The components 

The model we've chosen is an 8-lamp 
Malibu kit made by Intermatic, Inc., 
Spring Grove, IL 60081. It has four 



2 To bring cable from an Indoor control 
box, bore a hole through rim Joist or wall 
and feed the cable through the hole. 

floodlamps and four 2-tier walk lamps 
($64.99). The kit also includes 100 ft. 
of buriable cable and a control box 
that houses a transformer (voltage re- 
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ducer) and a built-in timer. The timer 
automatically turns the lights on and 
off according to the times you set. The 
control box accesses house current via 
a standard 3-prong plug, so that no 
120- volt wiring is required. 

While the control box is weather- 
tight and can be installed outdoors, 
indoor installations are also worth 
considering. As most kits come with 




3 Protect the cable drop by running It 
through conduit. Be sure to secure conduit 
to building with conduit strap. 




5 To mount control t>ox, drive screw Into 
wall (and stud behind) leaving Va in. of 
shanic exposed. Hang box on screwhead. 




J Begin lamp assembly by sliding connec- 
tor leads (attached to clip) through riser 
tut>e and Into platform of stalce. 



convenient 120-volt plugs, you'll be 
able to plug them directly into an out- 
door receptacle. The problem, of 
course, is that an outdoor receptacle, 
having flip-up weather caps, is only 
water resistant when caps are closed. 

With a transformer plugged into 
the receptacle full-time, one cap will 
remain up, exposing the receptacle to 
driving rains. While most LV kits are 





A To set timer, adjust dial to current hour. 
Then lift pegs from timer and reset them in 
desired on/off indicator slots. 




4 To fasten low-voltage cable to control 
box, turn box upside down and bind each 
cable wire under a screw terminal. 



S Feed cable through stake platform to 
the desired location. Then remove cover 
from cable clip to expose contact points. 



installed in this manner, and are gen- 
erally acceptable to local codes, an in- 
door receptacle would avoid the 
problem entirely. From a basement, 
utility room or garage, it's easy 
enough to bring the low-voltage end 
of the system outdoors, leaving the 
higher-voltage end sheltered indoors. 
We've included both methods here. 
As with any outdoor installation, the 
receptacle you tap should be ground- 
fault circuit interrupter (GFCI) pro- 
tected. 

Planning and layout 

Before purchasing a lighting kit, 
you'll want to consider factors of 
layout and design. Lamps to be po- 
sitioned along a walk or drive are 
standard with each kit, as are flood- 
lights. If you have a deck, you might 
also consider a kit that offers deck 
lights. Cable for the deck lights can be 
fed up through the deck and stapled 
along the underside, out of harm's 
way. 

Also, some manufacturers offer a 
range of different heads that can be 
adjusted or focused in a number of dif- 
ferent ways to yield more dramatic 
results. Plan your layout several 
ways, with these options in mind, be- 
fore making your final selection. 

Start your layout with a determina- 
tion as to the best control box loca- 
tion. If sidewalks and other landscape 
obstructions will be a factor, position 
the box on the favorable side of the 
obstruction. 

Measure from your control box lo- 
cation to each lamp location to deter- 
mine how much cable and how many 
lamps and lamp styles you'll need. 
These factors will influence the type 
of kit you choose. Also, be sure to 
check your local codes to see if they 
have any specific requirements for 
low-voltage installations. 





|^;_^^^ : 







9 Lay cable Into channel on cable clip and 
slide the plastic cover into place so cable is 
pierced by contact points. 
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Installing your kit 

Begin the project by mounting the 
control box on a wall within a foot or so 
of the chosen receptacle. If mounting 
the box outdoors, position it at least a 
foot above ground. Then, to protect 
the cable from damage, encase it in 
conduit from the box to just below 
ground level. 

The same is true if you're going for 
an indoor box installation. Bore 
through the rim joist or wall of your 
home and bring cable through the 
hole. Then, encase the exposed out- 
door cable from the rim joist opening 
to below ground. You'll also want to 
caulk the cable opening. 

With low-voltage wiring, the con- 
duit need not be joined to a line box, or 
be weather-tight. The object here is 
to protect the cable from assault by 
garden tools or pets. 

Assembling lamp heads 

All kits will require some lamp assem- 
bly, but don't be intimidated. It'll be a 
simple step-by-step procedure. In the 
case of the Malibu kit, the walk lamps 
come in several pieces: a ground 
stake, extension riser, bulb socket 
and electrical leads (with self-piercing 
cable clip), and the globe. In this case, 
start by feeding the electrical leads 
through the riser tube and into the 
stake. 

It's generally easier to make the 
cable connection before attaching the 
bulb and globe. Therefore, feed the 
cable through the opening in the stake 
platform and slide it through until it 
reaches the planned tap location on 
the cable. 

The cable connections on most kits 
are incredibly easy. Each set of lamp 
leads contains a channel with self- 
piercing cable taps built-in. Just lay 
the cable into the channel and slide a 
small plastic shunt over it. As the 




1 4 Then, slide the lens Into proper posi- 
tion over the floodlight's lamp head and 
snap In place. You should hear a click. 



shunt forces the cable down into the 
channel, the taps pierce a wire in each 
side of the cable and make contact. 
That's really all there is to it. 

You'll then press the channel clip 
into a slot in the stake and tuck the 
cable neatly under the platform. With 
the electrical connection made, fold 
any excess lead wire into the riser and 
press the lamp socket onto the riser. 




1 0 Press the cable clip into its slot under 
the stake platform. Then, tuck the excess 
cable neatly Into the platform recess. 




1 2 After tucking excess leads Into riser 
tube, slide the globe over the lamp socket 
tabs and twist until globe seats properly. 







'4 
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m 

n 


1 





1 S OrKe again, lay the cable in the cable 
clip on the base of the floodlight and slide 
cover In place to make electrical contact. 



Follow by inserting the bulb and 
twisting the globe onto the socket 
base. 

When assembling a spotlight, you'll 
need to feed two leads through a 
bridge that spans the head and holds 
the bulb. 

With the leads in place, press a bulb 
into the bridge and snap the bridge 
onto the head, with the bulb facing the 




1 1 Once the cable is secured, insert the 
bulb into the socket until you feel it seat 
against its contacts. 




IS To install floodlights, feed wires 
through bridge and fasten bulb to center 
leg of bridge. Snap bridge onto lamp head. 




1 * Mount floodlight head to stake with 
bolt and wingnut. Bolt and nut allow for 
on-site adjustment of light. 
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back of the reflector. Then, snap the 
lens in place and fasten the head to its 
stake. 

The electrical connection will re- 
semble that of the walk lamps, but the 
cable will eventually be draped up one 
side of the stake and down the other 
when installed. If these cable loops 
are in a heavy traffic area, it's a good 
idea to tape them against each stake. 
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Burying cable and 
setting heads 

When it comes to burying the cable 
and setting the lamp stakes in place, 
you'll have several choices, and may 
wish to combine methods. 

You might choose to slice through 
the sod and lay the cable into the 
trench. In this case, you dig a small 
hole for each lamp stake. Then set the 




1 7 Lay cable, with lamps anached, along 
future path of lights. Slice through sod and 
piy seam open slightly. 



1 8 Force cable into spade opening with a 
paint stick or thin piece of scrap wood. 
Work gently to avoid damaging wire. 




19 After making deep crosscut in sod, 
press stake Into opening until Its platform 
rests at ground level. 



20 \X^en laying cable along sidewalk or 
drive, pry the sod away from edge of as- 
phalt or concrete. Then tuck cable into gap. 



stake and replace the sod along the 
trench. In areas where frost heaving 
might push up the stake in winter, 
you can pack the stake hole with grav- 
el, press the stake into the gravel and 
cover the gravel with sod. 

If you use this method, keep in 
mind that newly laid sod requires a lot 
of special care. An easier and less de- 
structive method is to slice into the 
sod with a flat-nose spade and pry the 
sod apart slightly. Then, use a paint 
stirring stick or dull putty knife to 
force the cable into the crevice so that 
it's well below sod level. To mount a 
stake in similar fashion, sUce a cross in 
the sod with your spade, then press 
the stake into the intersection of the 
two lines of the cross. When the 
stakes and cable are installed, tamp 
shut the gap in the sod. 

A deck lamp conversion 

As mentioned above, special lamps 
are available to illuminate decks. 
These lamps are especially useful for 
illuminating stairs or in defining dif- 
ferent deck levels with light. The kit 
we installed offers a do-it-yourself 
conversion of a walk lamp into a deck- 
mounted lamp. The procedure is quite 
simple and is a reasonable alternative 
to buying a special deck kit. 

To make this conversion, simply cut 
off a stake flush with its upper plat- 
form. Then, drill three small holes in 
the platform, attach the cable and 
screw the platform to the deck. The 
cable can be brought up through a 
space between deck planks, or you 
cap drill a hole through the deck and 
feed the cable up through it. The cable 
should be buried until it passes under 
the perimeter of the deck. Once under 
the deck, staple it to the inner side of a 
support post and then to the under- 
side of the deck timbers until you 
reach the lamp location . M 




21 To convert a walk light into a deck 
light, cut off stake flush with the bottom of 
the unit's platform. 



22 Make the electrical connection and 
slide excess cable Into fixture tube. Then 
screw platform to deck out of harm's way. 



23 Dedicated deck lights are also avail- 
able. To Install, simply position where de- 
sired and attach brackets with screws. 
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Cocaine 
lies. 



After nearly a decade of 
being America's glamour dmg, 
researchers are starting to un- 
cover tfie truth about cocaine. 

It's emerging as a very 
dangerous substance. 

No one thinks the things 
described here will ever happen 
to them. But you can never be 
certain. Whenever and however 
you use cocaine, you're playing 
Russian roulette. 

You can't get 
addicted to cocaine. 

Cocaine was once thought 
to be non-addictive, because 
users don't have the severe 
physical withdrawal symptoms 
of heroin— delirium, muscle- 
cramps, and convulsions. 

However, cocaine is intensely 
addicting psychologically. 

in animal studies, monkeys 
\m\h unlimited access to 
cocaine self-administer until 
they die. One monkey pressed 
a bar 12,800 times to obtain a 
single dose of cocaine. Rhesus 
monkeys won't smoke tobacco or 
marijuana, but 100% will smoke 
cocaine, preferring it to sex and 
to food— even when starving. 

Like monkey like man. 

If you take cocaine, you run 
a 10% chance of addiction. The 

c 1987. DDBNMrdKaniVUirldwide Inc. 



risk is higher the younger you 
are, and may be as high as 50% 
for those who smoke cocaine. 
(Some crack users say they felt 
addicted from the first time 
they smoked.) 

When you're addicted, all 
you think about is getting and 
using cocaine. Family friends, 
job, home, possessions, and 
health become unimportant. 

Because cocaine is expen- 
sive, you end up doing what all 
addicts do. You steal, cheat, lie, 
deal, sell anything and every- 
thing, including yourself. All the 
while you risk imprisonment. 
Because, never forget, cocaine 
is illegal. 

There's no way to tell who'll 
become addicted. But one 
thing is certain. 

No one who is an addict, set 
out to become one. 

C'mon, just once 
can't hurt you. 

Cocaine hits your heart be- 
fore it hits your head. Your pulse 
rate rockets and your blood 
pressure soars. Even if you're 
only 15, you become a prime 
candidate for a heart attack, a 
stroke, or an epileptic-type fit. 

In the brain, cocaine mainly 
affects a primitive part where the 
emotions are seated. Unfortu- 
nately this part of the brain also 
controls your heart and lungs. 

A big hit or a cumulative 
overdose may intemipt the 
electrical signal to your heart 



That's how basketball player 
Len Bias died. 

If you're unlucky the first 
time you do coke, your body 
will lack a chemical that breaks 
down the drug. In which case, 
you'll be a first time O.D. Two 
lines will kill you. 

Sex with coke is amazing. 

Cocaine's powers as a sexual 
stimulant have never been 
proved or disproved. However, 
the evidence seems to suggest 
that the drug's reputation alone 
serves to heighten sexual feel- 
ings. (The same thing happens 
in Africa, where natives sw^ear by 
powdered rhinoceros horn as 
an aphrodisiac.) 

What is certain is that con- 
tinued use of cocaine leads 
to imix)tence and finally 
complete loss of interest in sex. 

Itll make you feel great 

Cocaine makes you feel like 
a new man, the joke goes. The 
only trouble is, the first thing 
the new man wants is more 
cocaine. 

It's true. After the high 
wears off, you may feel a little 
anxious, irritable, or depressed. 
You've got the coke blues. But 
fortunately they're easy to fix, 
mih a few more lines or 
another hit on the pipe. 

Of course, sooner or later 
you have to stop. Then— for 
days at a time— you may feel 
lethargic, depressed, even 
suicidal. 

Says Dr. Arnold Washton, 
one of the country's leading 
cocaine experts; "It's impossible 
for the nonuser to imagine the 
deep, vicious depression that a 
cocaine addict suffers from." 



and lungs. They simply stop. 

Partnership for a Drug-Free America 
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HOME VIDEO 

Shrinking The Globe 

Now you can play videotapes from anywhere in the world. 
BY STEPHEN A BOOTH, Contributing Editor 




A LOT OF PM readers 
have asked us how they 
might view a videotape 
recorded in the PAL or 
SECAM systems that are 
used overseas. 

In the past, our answer 
has been discouraging. Be- 
cause the PAL and SE- 
CAM systems have more 
scanning lines and operate 
at a slower frequency than 
the NTSC system used 
here, they can't be played 
in VCRs or viewed on TVs 
designed for the U.S. mar- 
ket. You either had to pur- 
chase an expen- 
sive multistan- 
dard VCR and 
TV, or pay a high 
fee to a profes- 
sional video ser- 
vice that could 
transfer the for- 
eign tape to the 
NTSC standard. 
Now, Panasonic 
has shrunk the 
world electronically with its PV-2050 
"global" TV/VCR combo (price not 
available at press time). The unit 
mates a 20-in., color television with a 
4-head, VHS-format videocassette 
recorder in a single chassis. The 
VCR, thanks to digital processing, 
can play tapes recorded in the world's 
three major video standards. It re- 
cords in the NTSC standard only. 

For the time being, the PV-2050 
will find a home mainly among fam- 
iUes in the U.S. with relatives abroad, 
and American families who have lived 
overseas and returned with extensive 
collections of foreign cassettes. Em- 
bassies, news bureaus, schools and 
other institutional users also consti- 
tute a market. 

Eventually, though, the existence 
of multistandard VCRs opens the way 
for a lively international trade in mov- 
ies and other programming on video- 
cassette. Programs of interest only to 
a group too small to warrant high- vol- 
ume transfer and translation can be 
marketed in their original standard 
and language. An underground for 
such tapes already exists in the U.S. 
In New York City, for example, Irish 




Panasonic's "globat" TVA/CR. 

bars import PAL tapes of sporting 
events recorded in Ireland and air- 
expressed for viewing in the Bronx 
and other boroughs the next day. 

The Berlin Wall of video is the in- 
compatibiUty of the various systems 
used throughout the world. The PV- 
2050 is the first crack in that wall. 

Theater Sound 
At Home 

You're probably familiar with the spa- 
cious soundtrack and special sonic 
effects that accompany a movie at a 
commercial theater. In most cases, 
the audio technology that enhances 
your visual experience is Dolby Ster- 
eo. It's encoded right on the film, and 
works its magic after it 
is decoded and then 
played through mul- 
tiple amplifiers and 
loudspe^ers. 

As good as the 
Dolby system 
sounds, the extra 
equipment required 

and the wiring of ex- Technic SY-OS 1 offers non-Dolby surround sound In a package. 



tra speakers have 
kept "home the- 
ater" out of a lot of 
homes. Now, the 
Technics division 
of Panasonic offers 
a way to have your 
cake and eat it too. 
It's called the SY- 
DSl Digital Signal 
Sound Processor 
($250)— a device 
that looks a bit like 
E.T., and deUvers 
surround-sound 
effects from a sin- 
gle, sleekly con- 
toured, black box. 

No, the SY-DSl 
does not pretend 
to be a Dolby sys- 
tem. But it does 
deliver good sur- 
round effects and 
is versatile — it can 
enhance the sound 
of older, monaural 
TVs and VCRs. The 7- 
pound module contains 
two 4-in. , full-range speakers, 
each driven by a built-in, 8-watts-per- 
channel amplifier. It connects to audio 
outputs of your VCR and TV. 

Once the signal processor is in 
place, you'll have to fiddle with the 
volume, reverb time and effect-level 
dials to get the degree of surround 
sound that seems correct to your ears. 
You'll probably have to adjust the set- 
tings for the different programs you 
watch. In the case where you're using 
the surround-sound module to com- 
plement the frontal sound from the 
TV speakers, you should balance the 
volume of each unit so that the SY- 
DSl doesn't predominate. The sur- 
round effect is obvious only when it's 
off, and the soundstage collapses to 
thefi-ontoftheroom. m 
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PENTAX 




You'll see him 
better than 
he sees you... 

when you pack a Pentax. Out 
in your backyard or in the wild. 
Pentax binoculars refine 
the art of birdwatching. 

Manufacturers of • Binoculars • 
Monoculars • Cameras • Lenses • Video 




35 Inverness Drive East 
Englewood. Colorado 80112 
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( Continued from page 59) 

the expensive Range Rover as an al- 
ternative to luxury sedans — sort of a 
macho Jaguar. However, its out- 
standing off-road capabilities limit 
comfort on pavement. 

The Range Rover is the shortest 
vehicle in this group except for the 
Cherokee, and the body is mostly alu- 
minum. Yet it's also the heaviest, ex- 
cept for the LaForza, vi^hich limits 0- 
60 performance, as well as mpg. 

When it comes to rough going, 
though, the Range Rover is first rate. 
Unlike any of the others, the Range 
Rover has full-time viscous 4-wheel 
drive, coupled with a 3.9-liter version 
of the Rover V8. This drive system is 
the most flexible, forgiving and so- 
phisticated in this bunch. 

Other strong points are 4-wheel 
ABS disc brakes that work even in 
4wd, a somewhat cramped but thor- 
oughly spiffy Connolly leather interi- 
or (optional), and exterior styling that 
has remained remarkably attractive 
for two decades. It also accelerates 
and brakes well by 4x4 standards, 
though hardly in the Jaguar XJ-6 
league. 

Price tends to limit our apprecia- 
tion of this excellent vehicle versus 



the competition. For about the same 
money, you could buy a Ford Explor- 
er and a Ford Taurus wagon. 

But of course. Range Rover buyers 
are interested in more than mere com- 
petence, or a bargain. They're buying 
status. And when it comes to this sort 
of intangible, the Range Rover deUv- 
ers like no other. 

LaForza 

Designed and built by Carrozzeria 
Pininfarina in Turin, the limited-pro- 
duction LaForza is then shipped to 
Michigan where C&C (formerly Cars 
& Concepts) installs a 185-hp version 
of Ford's 5.0-liter V8 and a Ford 4- 
speed automatic transmission. 

The result is a $45,000, 5200-pound 
station wagon trimmed in rich Floren- 
tine leather intended to skim the 
Range Rover market. 

In our opinion, it misses its mark. 
Although it's posh, LaForza is too 
heavy, even for the Ford V8. Plus, its 
on-demand 4wd and suspension aren't 
in the Range Rover's league. 

We were also disappointed in the 
quality control of our test vehicle, 
from electronics to basic fit and finish. 
Buyers expect more in vehicles cost- 
ing as much as this one. When they 
don't get it, the vehicles tend to disap- 
pear from the market. Quickly . IM 
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CLEANING/MAINTENANCE/REPAIR 

EARN UP TO $1000 A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME! 



Spare-Key Locking Gas Cap 

You'll never be locked out of your cor again 



95 



iTM 




ONLY ■ 
BUY 2 CAPS! SAVE $2.00! 



Gnat Gift Idea! 

I No waiting for your auto 
club to rescue you. 

I If your auto is stolen, 
tank cannot be refueled. 

I Fits virtually any car, 
truck or van...Domestic 
or Foreign. 



Warning: The Spare-Key Locking Gat Cap is Ihelt 
prool and cannot be opened with looli. If the 
code it lott. MU « UKKSMITH FOR ENTRY. 



GUARANTEED FOR ONE FULL YEAR!! 

If not fully satisfied return within 30 days for full 
refund (less shipping and handling) Allow 4-6 
weeks lor delivery. 



Eaty to change the 
combination. 



Made of heavy duty, high 
lentlie chrome plated tieel. 



ORDER NOW!! 1-800-552-5327 

One for S19.95+S3.50 s/h • Two lor S37 90+S5.00 s/h 

(TX & OK Res. add 8% sales tax) or send 
check or money order -t- Make, Model and 
Year of your auto(s) to; 



ComtMiuKon Lock mad* by PtcslO' U 5 PAT #4879796& INT L PAT PENDING 
> Lifetime AuionuMive Products Inc 



Dept. PM 8/90 
P.O. Box 2770 • Oallas. TX 75221-2770 




THE MONEY MAKINQ OPPORTUNITir 
OF THEISM'S 

IF you are able to worl( with common small hand 

tools. . . . 

IF you possess average mechanical ability, and have a 

VCR on which to practice and learn. . . .then we can 

teach YOtf VCR maintenance and repair! 

FACT: up to 90% of ALL VCR malfunctions are due to 

simple MECHANICAL or ELECTRO-MECHANICAL 

breakdowns! 

FACT: Over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 

Viejo's 400 PAGE TRAINING MANUAL (OverSOO pho- 
tos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair— "real world" information that Is 
NOT available elsewhere! 

Also includes all the info you'll need regarding the 
BUSINESS-SIDE of running a successful service 
operation! 

FREE INFORMATION 
CALL TOLL-FREE 1-S00-537-0S89 
Or write to: Vieio Publications 
3540 WilshireBL.STE 310 
Los Angeles, CA 90010 Dept PRI 



THE 1955 PORSCHE 356A REPLICA, OUR SPEEDSTER CALIEORNIAN 

O 
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f^Hmr- Caufornian~ 



For LESS 
than you ever 
imagined!!! 

Re-create this 
classy sportscar - 
Turn back a page 
^ of highway history - 
re-capture the sass, the 
road-smooth hi-tech 
personality of the '55 
Porsche! We've added road- 
huggability, a sexier image and 
-assembly. 

\\\. NOW - TOT T FREE 

In .Minncsola call (612) 546-7336 

Look for our displays in over 50 major airports. 




Please 
for the 

j a Replica 

■ a Replica 

■ □ Replica 



mil kl \l! IN I V HN \ Ml l\.\l.. IN( . 
6807 Wayzala Boulevard 
Minneapolis. MN 55426 
Hours: Mon. - Fri. 6:30 AM - 10 PM 
Sat. 9 AM - 5 PM. Sun. 1 1 AM - 10 PM 

send me your full color brocfiure 
following replicas 

Speedster Califomian □ Replica Classic 359 
1 955 356A Speedster □ Replica 1 952 MG-TD 
1 929 Mercedes Benz 



Name 



Address 




City 



Home Phone ( 
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IS YOUR CAR DYING 
OF NATURAL CAUSES? 

Now you can stop that deadly friction that tears away at your engine 



USE 



Tufoil 



You've seen the price of new 
cars~.they go up every year! Cars get 
flimsier^prices get higher Jt never 
seems to end. There are lots of 
reasons to keep that nice car of yours 
on the road as long as possible. 

Car sales are down and Turoil sales 
are up. People are smart~.they're 
taking the economical way out and 
what could be easier than Tufoil. Just 
add 8 oz. to the crankcase the first 
time and 4 oz. each time after that 
You don't have to shake the container 
or add an engine (lush. Just pour it 
in and drive away! 

Your throttle will get silky 
smooth..4icceleration will improve. 
One customer said his car "takes ofT 
like a scared rabbit!" 

Tufoil works wonders for all known 
engine oils. It's actually slipperier 
than Teflon (according to a famous 
U.S. Government laboratory). 

You'll get astonishingly fast starts on 
cold mornings with both diesels and 
gas engines. The Canadian govern- 
ment tested Tufoil at it's cold regions 
lab. They showed faster cranking and 
signiHcant fuel savings with Tufoil. 

What about additives that claim to be 
a one-time treatment that will last the 
life of an engine? Well, I've been fol- 
lowing the scientific literature on 
lubrication for a very long time. As 
far as I know, there isn't a shred of 
scientific evidence for such a claim. 
So don't believe it! 



AND YOUR ENGINE 
WILL LAST... AND 
LAST...AND LAST! 





TREAT YOUR CAR 
TO ONE 8 OZ. BOTTLE OF 
TUFOIL FOR ONE OIL CHANGE 

You'll notice quieter, smoother opera- 
tion, quicker starting, snappy ac- 
celeration! If you don't. Just send us 
proof of purchase and we'll refund the 
price of an 8 ounce container. 

Send fof Tufdl today and prove to your- 
self the amazing irrcrease in your car's 
performarx». Fill in the coupon today 
or call TOLL-FREE any time, 24 hours a 
day. 

1-800-922-0075. W 



SCa^ <W («HC wit/l <fou% ea.tf 

Engines last longer with Tufoil. Our 
1976 476 T-Bird is now at 190,000 
miles and purring. 

A bunch of customers' cars have now 
passed 250,000 miles. 

Several months ago, a nice man I'd 
never seen before walked into my of- 
fice, big smile on his face, sat down 
and said, "Would you believe 340,000 
miles on a Tufoii engine?" He went on 
to rave about how well his engine has 
been running all these years. 1 
couldn't get a word in edgewise. 

Recently, a truck driver called in with 
over 1,000,000 miles on a diesel using 
Tufoil - WOW! 

A customer from Vermont added 10% 
Tufoil to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it..."Shirting is like slicing but- 
ter now!" he said. 

SAAB owners are writing letters 
praising Tufoil in their "NINES" 
magazine. They report spectacular 
improvements in their engines and 
transmissions! 

Don't forget! Tufoil is the result of 
over IS years of research and develop- 
ment. The U.S. government has 
awarded us 6 patents so far...so have 
Germany, England, France and 
Canada. 

No other lubricant even comes close. 



FREE . . . Products based onTUFOi! technology. Check 
one with each order of 2 bottles or a quart. Check 2 for each 
gallon order. Values range from $3.98 to $9.95. 
D TUFOIL Gun-Coal — Super rusi inhibited, smooth action 

□ TUFOIL Compu-Lube — Low viscosity for computer 
mechanisms 

□ TUFOIL Lightning Grease — Easily sheared grease for 
instruments 

□ TUFOIL Lubit-8 General purpose, household use 
lubricant 

FRET f brochures . . . 

□ 30 Questions/Answers about TUFOIL 



FLUOM* IS reg T M ol ICI Am«r*C4s hie 

TEFLON' i$f.g TM of DuPofit* 

TUFOIL" ilfeg TM ol Fluoomics 

US PalenTNo 4 284 518 

U S Patent No 4 2?4 t ;3 

US Patent No 3 933 656 

OtTter U S Patents issued an4 pending 
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rush my TUFOIL order: 



□ ONE 8 oz. bottle . . . treat one car lor 

$14.25 (plus $3.50 shipping and 
handling) See money back 
guarantee 

□ TWO 8 oz. bottles . treat two cars 

for $25.00 (plus $4.00 shipping 
and handling) SAVE $6.00 

□ ONE Quart bottle . . . treat 4 cars 

for $34.95 (plus $4.00 shipping 
and handling) 

□ ONE GALLON treat 16 cars for 

$1 25.00 (plus $6.00 shipping and 
handling.) 

We ship within days! 

MONEY BACK GUARANTEE ON 80Z. 



■! Fluoramics, Inc. 

18 Industrial Avenue 
Mahwah, NJ 07430 

My check or money order (or $ is enckjsed. 

Charge my credit card: 

I Am. Express DMasler Card □ Visa 
Card No. 

Exp. Date 



Phone No. 

Name 

Address _ 

City 

Stale 



Zip 



(N.J residents please add 6% sales tax). 
Canadian Distributor: 1-800-363-7753 
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PHOTOGRAPHY 

Rough-And-Reacly Cameras 

Here's some gear for adverse conditions. 

BY GEORGE SCHAUB 




/7r 



YOU'RE PACKING FOR a trip to 
the beach, or finally heading out 
on that camping vacation, and it's 
time to pack the camera gear. Though 
you may have a full-fledged 35mm 
SLR, with a host of lenses to match, 
you might hesitate to bring it along. 
You know that windblown sand at the 
beach, or the chance splash of water 
coming into the canoe can quickly ruin 
some very expensive equipment. En- 
ter the weatherproof 35mm, a rough- 
and-ready breed of camera that 
allows you to concentrate on landing 
that fish or hitting the beach without 
always checking that the camera gear 
is secured from the elements. 

Weatherproof cameras are con- 
structed with the outdoors in mind, 
and shrug off water, grit and even the 
occasional hard knock. Some can even 
take a dip in the water, and can be 
submerged to limited depths — handy 
for snorkelers and for the occasional 
tipover suffered by even the best 
windsurfer or boater. Unlike conven- 
tional cameras, these all-weather 
models have hard-shell or rubberized 
exteriors, with seals that keep water 
fi-om seeping in and ruining both film 
and camera mechanisms. Most have a 
supertight loading-latch, to keep the 
interior snug even on the worst of 
days, plus special clear-glass covers 



over the lens. Loading and unloading 
these cameras still must be done on 
dry land, away from water and sand. 

All-weather cameras 

Cameras in this category come in a 
fairly wide price range — the more ex- 
pensive units have features such as 
autofocus and rapid-fire shutter re- 
lease. (Prices shown are manufactur- 
er's suggested retail — you can often 
find these cameras for less.) The Key- 
stone LeClic Tuff ($49.95), has au- 
toexposure, auto-advance and 
rewind, and a built-in flash. The Ko- 
dak Explorer ($119.95) is a new entry 
with similar automatic features. 

If you like the convenience of auto- 
focus, check out the Chinon Splash 
AF ($274.95). The Olympus Infinity 
II ($260) has autofocus plus a closeup 
mode, useful for shooting as close as 
1.6 ft. This comes in handy for dra- 
matic closeups of flora and fauna you 
might come across on your hikes. The 
Infinity II and Splash AF also allow 
you to use a wide range of film speeds 
through their DX-code reading sys- 
tem. For example, the Infinity II sets 
up and selects correct exposure for 
films in the ISO 50 to 3200 range. With 
the fastest films, you can get shots 
around the campfire without a flash. 

Submersible cameras 

These cameras have all-weather ca- 
pability and can be submerged to lim- 



ited depths. Take them 
swimming, snorkeling or 
sailing. The Nikon Action- 
Touch ($322) is waterproof to 
10 ft., has autoexposure, 
auto-advance and rewind, 
and a built-in flash. The 
Minolta Weathermatic Dual 
35 ($303) offers the advan- 
tage of two lenses in one — a 
moderate wide angle (35mm) 
and tele (50mm) setting. You 
can easily switch from one to 
the other to get the best 
filming on your shots. 

The Weathermatic Dual 35 
can be submerged to 16 ft. 
Upon contact with water, 
the camera's positive menis- 
cus lens recognizes the high- 
er refractive index and 
automatically shifts the camera's 
focus from infinity to 5.9 ft. Objects 
beyond 10 ft. are not likely to photo- 
graph well. Range can also be further 
limited by murky waters. The Minolta 
camera aJso floats — handy if you hap- 
pen to drop the camera over the side. 

These cameras take all sorts of film, 
but my advice is to stick to color print 
film when shooting underwater. 
These films have more exposure lee- 
way, and usually yield better results 
in tricky underwater shooting condi- 
tions. Also, use the built-in flash 
whenever you're snorkeling. Even at 
limited depths, color begins to fade, 
and the flash will provide just the 
right light to bring out the best in 
colorful fish and coral. 

If you don't want to make the in- 
vestment in these submersible cam- 
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Minolta Dual 35 changes focus In water. 
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eras and just want an extra camera 
for a trip to the beach, consider the 
Kodak Weekend 35, a single-use (or 
so-called disposable) camera shielded 
inside a tight plastic casing. The 
Weekend 35 comes already loaded 
with ISO 400 film, and you return the 
whole package to the lab for film pro- 
cessing and get back only film and 
prints. The price is $13.95 for camera 
and film, processing not included. 
This package can be submerged up to 
8 ft. , and is perfect for the kids at the 
beach or in the pool. You'll be seeing 
the Weekend 35 in gift stores at 
beaches and parks this year. 

Want to take your camera to ex- 
plore Davey Jones' locker? You'll 
have to make the investment in a 
Nikonos V, from Nikon ($620 for the 
body, $187.50 for a 35mm lens), or a 
Sea & Sea Motormarine II ($550), 
plus flash and assorted accessories. 
These cameras go as deep as 150 ft. 

Photo Notes 

■ Beating Red-Eye — Compact lens/ 
shutter 35mm cameras are mighty 
handy and have taken the worry out 
of the family snapshot. But if you've 
used these cameras for closeup shots 
indoors with flash, you've probably 
run into the bothersome problem 
known as red-eye. Red-eye makes 



even the most angelic child seem a bit 
devilish. Red-eye is caused by the 
built-in flash being too close to the 
lens, combined with the fact that your 
subject's eyes have dilated to compen- 
sate for dim indoor illumination. 

The easiest way to beat red-eye is 
to turn up the light level in the room. 
This causes the pupil to constrict and 
diminishes the red-eye effect. 

Of course, the best way to eliminate 
this problem is to have the flash 
mounted farther away fi-om the lens, 
but this would defeat the compact 
concept of these cameras. Recogniz- 
ing a problem of their own making, 
camera manufacturers have recently 
begun to produce anti-red-eye flash 
systems, which send out a burst of 
light prior to the full flash used to illu- 
minate the picture. This pre-flash 
causes the pupil to constrict. The first 
camera to incorporate this system is 
the Olympus SuperZoom 330, but oth- 
er manufacturers are expected to fol- 
low suit. 

■ Party Camera — Want to capture 
the action at a party without having to 
take the picture yourself? Instead of 
hiring a professional photographer or 
drafting a friend, you might want 
to employ the services of the new 
Kanpai 35mm compact camera from 
Konica. The more noise you make at 



your party, the more candid photos 
you're likely to get. 

The Kanpai, Japanese for "cheers," 
features a built-in microphone that 
triggers the shutter release on the 
camera. The sound-activation mode 
has low-, medium- and high-volume 
settings corresponding to sound lev- 
els lasting either 0.2, 0.3 or 0.5 sec- 
onds in duration. In order to keep the 
number of possible exposures to a rea- 
sonable amount, the Kanpai uses a 
built-in timer that limits the number 
of pictures taken to an average of 24 
over a 20- to 40-minute period. 

The Kanpai also gets into the swing 
of things by rotating on an included 
tripod about 40° randomly to the right 
or left after each exposure. This fea- 
ture allows the Kanpai to capture the 
party action all around the room, for 
example. 

This swivel effect is defeatable, so 
that the Kanpai can take pictures 
fi"om a fixed perspective. A framing 
monitor on top of the camera allows 
you to set up photos without looking 
through the viewfinder — a handy fea- 
ture if the camera is positioned in a 
comer. 

■ 3D Addendum— The Nishika 3D 
camera mentioned in May's Photogra- 
phy column (page 129) lists for $229.95, 
not $129.95 as originally stated. IN 



SAKRETE 




STANDARD 
OF THE 



INDUSTRY. 



The ® after the brand name SAKRETE® indi- 
cates that SAKRETE is a registered trademark 
and has been recognized throughout the world. More 
than one billion bags were sold in our first fifty years. 

SAKRETE stands for high quality. 

Professional builders and do-it-yourselfers follow a basic rule. 
For over 50 years, they have asked for SAKRETE, the standard 
of quality and consistency in mbctures of aggregate and cement- 
ing materials. 

Don't forget to ask your dealer for a free project booklet and 
"How-To" information when you buy OAVnTTP* 
SAKRETE. Or, send $.50 mailing and jAIUUjIIj 

handling to SAKRETE, Inc.. P.O. Box concrete and Mortar Mixes 

17087, Cincinnati, OH 45217. ® i99osakrete. inc. 



Once again, 
Dodge proves 
lhatlSrawoik 
pysoff 




America's hardest working M-size pickups were just ranked highest 
in their class in customer satisfaction for the second year in a row. 



Over the years, hard work and 
Dodge Trucks have become syn- 
onymous. You see, we put a lot of 
hard work into them so you can 
get a lot of hard work out of them. 
And that in turn makes for some 
very happy Dodge Truck owners. 

Because according to the latest 
J.D. Power survey, our Ram pick- 
ups ranked highest among all 



full-size pickups in customer satis- 
faction. And that makes it two 
years in a row* 

But really it's all in a day's work 
for our big pickups. After all, our 
1/2 and 3/4 ton pickups and one 
ton diesels have the most standard 
payload and towing capacity 
aroundf* And with a mighty 400 
Ib-ft of torque, our state-of-the-art 



Dodge Cummins Turbo diesel 
pickup is the best thing that ever 
happened to the business end of a 
trailer hitch. 

Which is why the hardest work- 
ing full-size pickups in the busi- 
ness are also the most satisfying 
full-size pickups to own. And that's 
a payoff to be proud of For , 
you and for us. 

Advantage: Dodge, hi 



•We're lalking about the 1989/1990 J.D. Power and Associates Light Duty Truck Customer Salisfaclion With Product Quality & Dealer ServiceSM Surveys (■88/"89 models). "We're also 
talking comparisons of comparable regular cab 4x2 models, here. Please buckle up for safety And thanks for reading the fine print. 
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The valve body assembly can be easily unbolted 
from the bottom of the transmission. Always 
reinstall with new gaskets and seals. 



WHAT TO DO WHEN YOUR 
AUTOMATIC TRANS 
WONT SHIFT 



BY PAUL STENQUIST; PM Illustrations by Fred Wolff 



AYBE THE FIRST thing you 
notice is that pause when you 
pull the shifter back into DRIVE on a 
cold morning. Maybe there's a long, 
slow shift between First and Second, 
or perhaps even no shifting at all. 
Automatic transmission trouble. It's 
enough to send shivers up your spine. 

Sometimes, if you're an experi- 
enced driveway technician and you 
haven't let the problem progress too 
far, you can resolve some slippage and 
shifting problems without removing 
the transmission from the car. 

But be forewarned: If a slippage 
problem continues over an extended 
period of time, clutch and/or band 
wear and damage will result, neces- 
sitating a costly professional tear- 



down. And remember, a lot of auto- 
matic transmission problems cannot 
be resolved without teardown. But 
experience suggests that the percent- 
age of those that can be solved on the 
creeper is significant enough for you 
to have a go at it. 

One more preliminary note: If your 
engine isn't running correctly, fix it 
before you attempt to repair a trans 
sUppage or shift problem. Some en- 
gine problems, like a vacuum leak, 
can dramatically affect transmission 
operation. 

Check the fluid 

Before you start looking for a prob- 
lem, you should check the condition of 
the trans fluid. If it smells like rotten 



eggs and appears grossly discolored, 
it's probably already too late for a 
quick fix. But some of the fluid used 
today turns rather dark and smells 
pretty bad even in normal use, so 
don't condemn your trans on the basis 
of fluid condition alone unless it's 
extreme. 

Other things you should look for 
while checking the fluid are air bub- 
bles or a milky pink color. Air bubbles 
suggest that a suction line is leaking. 
This can cause erratic shifting, but 
usually won't cause a constantly re- 
peatable slippage or shifting problem. 
A milky color indicates that water has 
gotten into the fluid somehow. If this 
is the case, you can attempt a fluid and 
filter swap, but chances are that the 
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water has already caused seal failure 
or other internal damage. 

Of course, a low fluid level can 
cause shifting and slippage problems. 
Make sure you check the fluid level 
following specific recommendations 
in your owner's manual. In most 
cases, this means checking the fluid 
level with the transmission hot, the 
car parked on level ground, the en- 
gine at slow idle speed, and the trans- j 
mission selector lever in park. It | 
requires at least 15 miles of highway 
driving to bring the fluid to what is 
considered hot temperature. Some 
manufacturers also provide a cold dip- ! 
stick position for checking, but this 
isn't as accurate as a hot fluid check, j 

If you do find a low fluid level, check i 
carefully for leaks. They may be hard 
to pinpoint because the airstream un- 
der the car spreads the fluid all over. 
Many leakage problems, including 
rear seal, bad pan gasket, leaking 
cooler lines and even transmission 
case porosity, can usually be resolved 
without removing the trans. 

Among the most common causes of 
trans fluid leaks are bad cooler lines. 
These connect the trans to the oil cool- 
er that is usually located in the radia- 
tor. The lines are under pressure and 
a pinprick leak can make quite a mess. 
Because they sometimes rub against 
chassis parts and are subjected to a 
lot of road debris thrown up by the 
wheels, they can easily fail. 

Checking the TV cable ' 

No, we're not talking about the cable 
that brings television into your cave. 
We're talking about the throttle valve 



cable (or linkage) that helps deter- 
mine when and if your transmission 
will shift on most cars. If it's out of 
adjustment, it can cause slippage, 
erratic shifting or no shifts. 

If your car has a TV cable or link- 
age, you'll find it between the throttle 
linkage and the transmission Unkage 
(Fig. 1). It modulates the operation of 
valves within the transmission de- 
pending on how hard you're pushing 
on the throttle pedal. 

Once you've located the TV cable or 
linkage, make sure it doesn't bind or 
stick. If it does, see if you can deter- 
mine why and correct the problem. 
With mechanical TV linkage, a little 
lubrication may be all that's needed. 

Often, a sticking TV cable is due to 
a sharp bend in the cable, damaged 
housing or misaligned bracket parts. 

When you've determined that the 
cable or linkage mechanism works 
smoothly, you can adjust it. You can 
find specific instructions for your 
adjustment in your Motor or factory 
service manual. There are too many 
variations to cover here. 

Vacuum problems 

If there are any vacuum lines connect- 
ed to your transmission, check them 
for splitting, cracking or loose ends 
that could cause leaks. If the lines are 
connected to a device that looks some- 
thing like the vacuum advance mecha- 
nism on a distributor, your trans has a 
vacuum modulator that could be caus- 
ing your problems (Fig. 2). A bad 
modulator will cause harsh and de- 
layed upshifts or no upshifts. On some 
cars it can also cause an early upshift. 




2 To check for a bad modulator, remove the 
vacuum line from the modulator and look for 
trans fluid at the connection point. 



Some modulator failures will also 
cause exhaust smoke, as trans fluid 
may be drawn into the engine. Be- 
cause all modulator failures will cause 
at least some fluid to be drawn into the 
modulator vacuum line, you can check 
your modulator by removing the vac- 
uum line and looking for fluid at the 
modulator/vacuum line connection. If 
the modulator is leaking, replace it. 

Shift linkage 

The next thing to check is shift link- 
age adjustment. If the linkage de- 
tents prevent the transmission valves 
from moving into place, all kinds of 
shifting problems can result. To ad- 
just the gearshift linkage of most 
cars, shift selector lever to park. 
Then, disconnect linkage from trans. 
Locate the trans shift lever in PARK. 

With trans and linkage in PARK, lo- 
cate the linkage on the trans shift rod , [ 
shortening or lengthening the linkage , 
until it fits. If your car has a cable Unk- 
age, the cable adjuster changes the 
linkage length. If your car has me- 
chanical hnkage, you'll probably find a 
rod that screws in or out of its rod end 
or a stud and nut that slide in a slot. 

If you can't determine how to ad- 
just the linkage by eyeballing it, 
check your shop manual. This may 
also be necessary with some Fords, | 
which are adjusted with the selector | 
lever in the drive position. 

Pressure test 

How do the pros diagnose automatic 
transmission problems? The best 
technicians test drive the car, then 
pressure test it. By comparing symp- 
toms and pressure reasons, they can 
usually narrow down the possible 
causes of a shift problem. The pres- 
sure test is performed by attaching a 
gauge to pressure ports on the outside I 
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S TTiis Chrysler transaxle is fitted with a number of pressure ports on the outside of the trans- 
mission case for checking fluid pressure in various hydraulic circuits. 



of the transmission case (Fig. 3). 

You can determine probable causes 
of slippage and shifting problems by 
pressure testing your transmission, 
but you'll need some special tools to do 
the job. First, you'll need a tachome- 
ter. Second, you'll need one or more 
pressiu-e gauges. For some models, a 
150-psi gauge will suffice. For others, 
you'll need a 300-psi gauge. Third, 
you'll need a Motor or factory service 
manual, which provides a chart show- 
ing you how to interpret the results. 

Once armed with all the necessary 
tools and charts, drive the car 15 miles 
to raise fluid to operating temp. 

Then, raise the vehicle securely on 




4 Most transmission filter screens are se- 
cured to the valve body with a couple of 
screws. This is the only filter in tiie system. 



heavy-duty jackstands or, better yet, 
on a car hoist that allows the drive 
wheels to turn. Consult your service 
manual for specific jacking instruc- 
tions, and don't attempt this job un- 
less you can raise and support the car 
in the approved manner. 

Install an engine tachometer and 
position it so that you can read it while 
you test. Disconnect the TV cable and 
shift cable or linkage fi*om the trans- 
mission levers so they can be con- 
trolled fi"om outside the car. Finally, 
attach the gauges to the ports re- 
quired for the test being conducted, 
and perform the tests as described in 
your manual. 

In interpreting the results, you can 
limit possible sources of the problem 
according to what pressure readings 
you obtain in the various prescribed 
tests. For example, on most cars, if 
you have correct pressure minimum 
and maximum on any one test, you 
can assume that the pump and pres- 
sure regulator are okay. 

On many cars, if you have low line 
pressure in all positions and on all 
tests, you may well have a clogged fil- 
ter which is easy to repair. Of course, 
this condition can also be caused by a 
bad pump or stuck regulator valve. 
Other results may suggest leakage in 
one particular circuit. Sometimes, a 
circuit leakage problem can be cor- 
rected by replacing or cleaning the 
valve body and/or spacer plate — an- 
other job that can be performed with 
the transmission in the car. (See the 



lead illustration on page 115.) 

Some repairs not listed here can be 
made in the car on certain transmis- 
sions. If your pressure test points to a 
specific part as a possible cause, check 
your service manual to see if it's a job 
you can do yourself. Many shop man- 
uals have a section devoted to in-car 
service that lists all parts that can be 
replaced without pulling the trans. 

Filter and fluid swap 

If the pressure test reveals low line 
pressure in all positions, you might 
try a filter and fluid swap before re- 
sorting to a costly out-of-the-car tear- 
down. Even if you're not equipped to 
do the pressure test, but you have 
shifting or slippage problems, and 
your trans fluid and filter haven't 
been changed in the past 20, (XX) miles 
or so, the procedure can sometimes 
provide a fast and inexpensive fix. 

If your trans has a drain plug in the 
plan, you're all set. Just make sure 
you have a huge drain pan to hold the 
10 or more quarts of trans fluid. 
If your trans doesn't have a drain 



DRIVE GEAR 




-WEIGHT 



SPEEDO DRIVE 
GEAR 



i 


' BEARING 











O-RING 




COVER 

KICKDOWN BAND 
ADJUSTING SCREW 



S The goverrw can be removed by unlxjlt- 
ing the governor cover and dropping the 
governor assembly out of the transaxle case. 
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ft General Motors' THM 1 25 govemon are calibrated at assembly, so Individual parts other 
than the drive gear shouldn't t>e replaced. 



plug, you can remove all the pan bolts 
except two in two opposite corners of 
the pan. Then, with a drain pan under 
the opposite comer, slowly unscrew 
the two remaining bolts. Allow the 
opposite corner of the pan to drop 
gradually as the fluid pours out. You 
may have to tap the pan a bit to break 
the gasket seal, but make sure the 
two remaining bolts are still well into 
the trans before you begin to drop the 
comer of the pan. 

When the fluid has drained, care- 
fully remove the two remaining bolts 
while supporting the pan. 

Once the pan is off, you can remove 
and replace the filter pickup screen 
(Fig. 4). If it's clogged with friction 
material, you may have found the 
source of your problems. 

Some clutch material in the pan is 
normal. Even a little bit of metal from 
thrust surfaces is normal in some 
transmissions. A large quantity of 
clutch material and metal is, of 
course, a sign of other more serious 
problems. 



Governor 

A bad govemor can cause shifting at 
incorrect speed or no First-to-Second 
shift. Some transmissions have a port 
for checking governor pressure. 

Some govemors, including many of 
those on GM transmissions, can be 
cleaned or repaired without removing 
the transmission from the car (Fig. 5). 
On some models, you'll have to drop 
the driveshaft and the trans tailshaft 
(while supporting it with a jack) to 
remove the govemor. 

Possible governor faults that could 
cause no shifting are numerous. On 
most cars you can look for binding 
weights, missing springs, missing or 
damaged 0-rings and bad drive gears 
(Fig. 6). 

Some governors, including the il- 
lustrated GM 125C govemor (Fig. 7), 
require adjustment of fluid circuit in- 
let and exhaust ports. 

Valve body 

If the govemor itself seems okay, but 
symptoms and pressure tests suggest 



a govemor problem, it could be that 
one of the govemor oil circuit orifices 
in the valve body spacer plate is 
plugged. Other pressure test results 
that seem to indicate a leaking or 
clogged circuit might also be caused 
by a valve body or spacer problem. 

The valve body and spacer plate can 
be removed with the trans in the car 
(lead iUustration), but unless you find 
obvious blockage, it's going to be 
tough to tell if you've accomplished a 
cure without road testing. 

To get the valve body off the trans, 
you'll have to remove the oil pan, fil- 
ter and the shift mechanism. 

Band adjustment 

Most GM transmissions don't have 
band adjustment capability. A lot of 
Ford and Chrysler transmissions do, 
however, and some models have a 





7 Before reinstalling the GM 1 2SC trartsaxle's govemor, check Inlet valve opening with 
weights extended completely outward. It should be 0.020 In. Check exhaust opening with 
weights held tightly Inward. It should also be 0.020 In. 



S Band adjustments are done by loosening 
the locknut, adjusting the screw with a sock- 
et, and tightenlrig the Jam nut. 

band adjustment procedure as sched- 
uled maintenance. 

In many cases, band adjustment 
can help solve a minor slippage or 
sloppy shifting problem — but only if 
you get to it before the situation has 
gotten out of hand. The longer a band 
slips, the more it wears. And when 
the fHction material is gone or deteri- 
orated, no amount of adjustment is 
going to Hfelp. 

Some bands, like the intermediate 
band on the pictured Ford C5 trans- 
mission (Fig. 8), can easily be adjust- 
ed with a torque wrench while the 
trans is in the car. For most band ad- 
justments, which require torque in 
the neighborhood of 10 fl.-lb., an in.- 
Ib. torque wrench is recommended. 

The procedure usually calls for loos- 
ening a locknut, then tightening the 
band adjustment screw to a specific 
torque figure. Once the torque figure 
has been reached, the screw is backed 
off a specific number of turns, then 
held in position while the locknut is 
tightened. m 
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Dreamplane 

Lopresti Piper's Swiftfury is the light plane of the future — if we're lucky. 

BY FRED MACKERODT, Contributing Editor 




life 



So HERE I AM, typing this col- 
umn on my notebook computer in 
Piper's new Swiftfury airplane. We 
are at this very moment streaking 
down the Florida coast at 210 mph 
with azure waves 5000 ft. below us. 

Two minutes ago, I was sitting on 
this 6-pound box of microprocessors. 
If I hadn't been, it would have been 
floating around the cockpit at ear lev- 
el. I was at that instant getting the in- 
verted view of the Florida coast. 

Smooth as silk, with a flick of the 
stick. I had rolled this little sucker 
upside down. Move over, Yeager. 

This is one problem with the Swift- 
fury. When it finally gets manufac- 
tured a year-and-a-half from now, it 
will make some pretty average pilots 
aviate like astronauts — even if they 
don't deserve to. 

Which is not to say that flying this 
airplane won't require a little prac- 
tice. After all, the craft does have dual 
control sticks instead of the steering 
wheel yokes found in most general 
aviation aircraft. (Allow at least 2 
minutes to get used to the sticks.) 
And it is a tailwheel machine with all 
the special ground handling and land- 
ing characteristics this configuration 
entails. (A couple of hours shooting 
touch and gos should suffice here. ) 



Sticks and tailwheels in a modern 
airplane? Sure. Sticks are much bet- 
ter than steering wheels. In fact, a lot 
of experts track a lot of pilot tech- 
nique problems to the adoption of 
nosewheels in the 1950s, when pilots 
began driving airplanes onto run- 
ways, rather than fljing them on. 

In any case, the Swiftfury is an eye- 
opening combination of something old 
and a whole lot new. Designwise, it is 
based on an airplane called the Globe 
Swift — an underpowered, quirky 
handling aircraft of which 1500 were 
built beginning in the mid-1940s. But 
to say that the Swiftfury is related to 
the original Swift is like saying that 
Michelangelo's masterpiece statue, 
the Piet^, was once a rock. The Swift- 




Swiftfury cockpit boasts clean, canted instru- 
ment layout and silky-smooth control sticks. 



fury is as close as anybody has come so 
far to building the perfect all-around 
personal airplane. 

First, some facts: The Swiftfury is a 
2-place airplane powered by a 2()0-hp 
IO-360 Lycoming engine. It has a top 
speed of 217 mph and wiW cruise at 200 
mph with a fuel burn of 10 gph, giving 
it a range of about 1000 miles. Pains- 
taking design and construction are 
key to this outstanding performance. 

The design process utilized the lat- 
est in computational aerodynamics 
and intensive pressure field studies 
that shaped each centimeter of skin to 
minimize drag. Engine cooling drag, 
which can add up to a third of the drag 
of some general aviation aircraft, was 
cut by enclosing the engine in a dog- 
house under the cowl and accelerating 
the air exiting the engine compart- 
ment by aerodynamically ramping 
the flow. Though the engine is very 
tightly cowled, cooling is not a prob- 
lem, even during a full-power climb- 
out on a 90° Florida day. 

Every last bit of power has been 
eeked from the engine. During our 
flight test at 5000 ft. , with the throttle 
firewalled, the engine manifold pres- 
sure read 24 in. of mercury and the 
airspeed registered 160 knots. I 

(Please turn to page 120) 
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AVIATION (Continued from page 119) 

reached down and activated the ram 
boost valve. This little device switch- 
es the air intake from under the cowl 
to an opening just behind the propel- 
ler. It also takes the air filter out of 
the system, which is okay, because 
the air at 5000 ft. is clean. Reducing 
the backpressure by switching to un- 
filtered air, and utilizing the pulsing 
of the propeller to push air into the 
forward intake, immediately lifted 
the manifold pressure to 26 in., and 
the speed crept up to 170 knots. 

Fighting Trim 

Construction is all flush rivets and 
butt joints, painstaking techniques 
more associated with jet fighters than 
everyday airplanes. 

But then again, the Swiftfury is 
closer to a fighter than a conventional 
aircraft. For one thing, it is stressed 
for 6 positive and 3 negative Gs. It will 
roll and loop with the best of them. 

Like a fighter, it is one of the most 
pilot-sensitive airplanes I've ever sat 
in. Even with the obligatory para- 
chute on — we flew the one and only 
prototype — the cockpit is roomy and 
comfortable. Visibility, one of the 
most important factors in airplane 
safety, is fantastic. Gauges are canted 
toward the pilot for maximum read- 
ability. The handgripped HOTAS (a 



military acronym for Hands-On 
Throttle and Stick) throttle control in- 
corporates switches for wing flaps, 
speed brakes and lights. The control 
stick has switches for pitch trim, tran- 
sponder ident, microphone and an 
autopilot kill switch. 

A great deal of the development 
work on the Swiftfury went into the 
control system. There is a minimum of 
friction, no backlash, no downsprings 
and no bobweights. The aerodynamic 
forces come right through to your 
hand. The feeling is the closest any- 
one has come to making an aircraft 
control the extension of a pilot's arm 
— or better yet, fingers. The smallest 
movement of the stick does some- 
thing. It's the result of painstaking 
design work — all tubes, bell cranks, 
ball bearings and some fantastic hard- 
ware hogged out of aluminum blocks. 

Chief test pilot Curt LoPresti took 
the controls as we lined up to land on 
Vero's Runway 22 left. The gear went 
down smoothly. On the old Swift, 
when the gear dropped out of the 
wing, the gear door stayed open, leav- 
ing a gaping hole under the wing. 
When the pilot attempted to pitch up, 
or flare, just before landing, the air- 
flow got into this hole, the wing would 
stop flying instantly, and the plane 
would land with all the grace of a shop- 



ping cart falling off a loading plat- 
form. Thus, 3-point landings were 
almost impossible in the Globe Swift. 

In the Swiftfury, the gear door is 
sequenced. It opens, the gear ex- 
tends, and it closes again to cover the 
wheel well and smooth out the land- 
ing. Curt LoPresti made a perfect 3- 
point landing to demonstrate. 

The Swiftfury is the work of aero- 
nautical wizard Roy LoPresti, the pa- 
triarch of the LoPresti clan, with the 
bucks and moral support supplied by 
general aviation visionary Stuart 
Millar, owner of Piper Aircraft. 

LoPresti has designed many flying 
machines — from spaceships to the in- 
novative Grumman Tiger of the mid- 
'70s. At Mooney, he finessed that 4- 
place airplane into a 231-mph rocket. 
And at Beech, as chief engineer, he 
worked on the original Starship. 

But the Swiftfury is LoPresti's 
dream, and Millar, who works across 
the field at the Vero Beach Airport, is 
financing that dream. Trouble is, Mil- 
lar is also trying singlehandedly, with 
one wallet, to preserve private flying 
and flight instruction in the U.S. 

If everything goes well, Swiftfury 
deliveries will begin in late 1991, or 
early 1992. If everything doesn't, an 
amazing piece of American ingenuity 
might be lost to posterity. IN 
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Why Build Your Own Classic Roadster? 



Because it's a fun and rewarding project. Thousands of people, like you, have 
built and are now driving their own Classic Roadster. Our Idts are engineered 
for easy assembly and years of durability. And, our quality is guaranteed. If 
you prefer, we will custom build a roadster for you. 

' ' Whether you 're looking for a factory built, tum-l<ey roadster or want to build your 
own from a first-class kit, Classic Roadsters is the my to go." 

The Editors, Kit Car Worid 

Now available with V-8 power. 
Also available: Jaguar, MG and 4 passenger Mercedes reproductions. 
Call Today for Free Brochure or Videotape Information! 

' Ext. 
3300 

For Intematlonaf Export Call (701) 293-8866 



1-800-444-4446 
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[^ES, Please send me the following information; 3300"^ 

I □ EasyTo-Assemble Kit □ Custom-Built □ Sabring □ Mariana 

I A) ~, FREE Videotape and Color Brochure (a S1S.00 value!) 

I B) □ (S5.00) 16 pfl Product Catalogue, plus 24 pgs 0I company, component, and 

I pricing information. 

I C) □ ($2.00) Business Opportunities report 
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Phone (Day) L 



I Phone (Eve) L 

I Address 
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. Slate . 



Cart) # . 



-ZIP. 
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Coupon must be completB to procns. 

Classic Roadsters Ltd. 

1617 Main Ave. 
Fargo. ND 58103 
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WHEEL STEERING 

PUSH-CART FROM 1/2 SHEET OF PLYWOOD. 
CAN BE MOTORIZED. BUILD IN ONE WEEKEND. 



ALL PAfirs I 
FROM A RETAIL I 
KARDWARE STOAE I 



I TOaS REQUIRED ELECTRIC OflILL HACKJ 
I SAW HAhO SAW ADJUSTABLE WHEKCM^ 

J PUNS. PARTS LIST $15 US 
, SEND TO ORISKA 

P.O. BOX ieil. SIN. H 
I MOMTREAL. QUEBEC 

[^CANADA H30 2N5 ' i 



CABLE T.V. CONVERTERS 

WHY PAY A HIGH MONTHLY FEE? 





All Jerrold, Oak, Hamlin. Zenith. Scientific 
Atlanta. Magnavox and all specialized cable 
equipment available for shipment within 24 
hours. For fast service MC VISA or C.O.D. 
telephone orders accepted (800) 648-3030 
60 Day Guarantee (Quantity Discounts) 8 A.M. 
to 5 P.M C S T CLOSED WEEKENDS. Send 
self-addressed stamped envelope (60c post- 
age) for catalog. 



miDiuesT po Box 5000. 

tLtt I KUI IIW II H.. Carpenlenvillt, Ml 60110 



No Illinois Order?! Accepted 



IMPORT 
TECH-LINE 

Technical Information Service 

SAVE TIME AND 
MONEY NOW 

Fix that import car or trucic 
quicicly and save both time 
and money!! The most com- 
plete technical information 
service for your import car or 
truck is only a phone call 
away. Call now for fast, 
reliable information that will 
get that vehicle back on the 
road and keep money in your 
pocket. To speed your call 
please have year, make, 
model and serial number. 

1-900-740-FIXT 

(3498) 

Calls Cost $2.00 Per Minute 
7 a.m. - 7 p.m. CST Monday - Friday 

Fax 915-682-3734 Must be 18 yrs. old 




CONCRETE MACHINERY CO., INC. 



I P.O. Box A99, Hickory, NO 28603 



Subscribe to. . . 



MILITAllY VEHICLES 
ADS-AiniCLES-NI'WS 

MILITARY JEEPS, TRUCKS, TANKS & MORE! 

Over 5,000 paid subscribers larger circulation than 
any other magazine tor military vehicle en- 
thusiasts and still growing rapidly! Many more 
advertisements than any other magazine Ex- 
clusive comprehensive listing of upcoming 
rallies. . and much more! 

SUBSCRIBE NOW! 

One Year (6 Issues) $12 
Two Years (12 Issues) $20 
Foreign - Canada $15, other $20 
US Dollars payable t>y US Bank 



P.O. Box 1748-48, Union, NJ 07083 




TELEPHONE LISTENING DEVICE 




Rtcord lelcpnonc convrrulions in your ottics Of 
home Connects berwetn any usierta or upa 
rtcordcf and yowi letepnone lin« SUfis autO' 
maiicaiir wrtttfl ption* answtreo RtcorOs bolh 
SNjes ol conviruiwn Stoos rtcoidct when 
phone II hung tip 



$19.95 



EACH 0>r Ott kmm 




Sup«r Powerlul 
FM TRANSMITTER 

Many tmes mora powe'liil trian other lrir>sm«tan 
Tranynrts up 10 '*> mle to any FM radu -Easy W 
AswT«h M ' UP ID 9V unery (not nd ) 
For uuiog o< Trinvmien, Voce Scrimwr5 and 
oirtff toecaly <ms. enclose S? 00 lo USI Corp 



8|° 
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World's 
Largest 
IVIanufacturer 
Of Portable 
Sawmills 



OWN I YDUR OWN SAWMILL 

Four Models To Choose From 

BUY DIRECT 

1(800)553-0219 

^^In Indiana call: (317) 271-1 542 i^g^p 
j^^^^t- 44-page catalog or use "^sJ 
lii^K your MasterCard or VISA *i. 
^^^^^ to order our 50-minute mmm m 
demonstration video-SIO 00 
Wood Mizer Products, Inc. • Dept. 059 
8180W 10th St, Indianapolis, IN 46214-2430 



Be Your Own Boss and Make 



$18.00 

to 
$30.00 

AN HOUR! 




Your FREE Lifetiine Security Fact Kit tells you how to 
make S18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Tool Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can: 

— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 90( of every 
dollar you take in is clear CASH profit. 

And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful. 

And there's plenty of business available in your area 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and stnkes. And there are no 
franchise fees Any age person can succeed 

But you've got to get the FACTS before you can 
get started. So write NOW for your FREE Lifetime 
Security Fact Kit, It's yours to keep with NO 
OBLIGATION, 



. . . send NOW for your FREE 
Lifetime Security Fact Kit! 



FREE 

LIFETIME 
SECURITY 
FACT KIT 




Foley-BaltawCo. 
S301 Equitable M., Dipt. 20916 
Kinui City. Mo. 84120 

[Z. YES, I want to know more! 

Please rush my FREE Lifetime Security Fact 
Kit. 



Name 



Address 



City 



State 



Zip 



Area Code Phone 
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the amazing new solution to 
rotary trtmrrter line problems 

• No more trouble with trimmer line 
— never buy line again! 

• Easy to install on your gas trimmer. 

• Cuts through tough weeds, 
briars and grass. 

• Keeps your rotary trimmer in 
business. 

• Guaranteed to save you time! 

TO ORDER CALL TODAY 

1-800-262-5122 

(Call for dealership inquiry) 
§< 

( ) VISA ( ) M/C tt 

( ) Check enclosed for $21.95 plus $3.00 postage and handling. 

Your Trimmer Make Model #. 

PhoneJ— 




WIZARD 



Exp. Date_ 



PM890 



Name 
Street 
City _ 



. State . 



.Zip. 



Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 



PERFECT FIT. CUSTOM LOOK. 

SIDE-LINER " STORAGE BOXES FROM LIDO 

These are no "one-size-fits-none" storage boxes. Each Side-liner storage box is custom- 
engineered for a perfect fit around all the wheel well and in front of the tailgate. So you get 
an "original equipment" look, plus plenty of toughness for years of rugged use. 



SIOE'LINEB BOXES FOR PICK'UPS 



SIDE'LINEK BOXES FOR 
SPOBT/UTILITY VEHICLES 




Our newest line! Tough polyethylene plastic and a pertect 
lit Only from Lido U9 plus shipping. 

CiMvy Longbcd: 1990-1973, 
Chevy S-10, GMC S-15: 1990-1912, 
Fold Longbed and Shoitbedt: 1990-1975, 
Fold Ranger 1990-19S2. 

CATE-UNEB '" TAILGATE PBOTECTOBS 
FOB SPOBT/UTIUTT VEHICLES 

Lido's Gate-liner tailgate protectors fit perfectly over the 
existing tailgate of Chevy, GMC and Ford sport/utility 
vehicles. They protect the finish and looli like a factory 
ophon. $56 plus shipping. 



We have custom-fit boxes for most every domestic and 
impart sport/utility vehicle. Plus Plymouth/Dodge Long 
W/B Minivans. $t9 plus shipping. 

CUSTOM-FIT BED PBOTECTOBS 

FOB sinrs 

Now. Lido offers a custom-fil bed protector tor sport, utility 
vehicles. Flexible polyethylene plashc is custom-designed to 
lit perfectly in the bed of your domestic sport/ute. 
S39.95 plus shipping 

24'HOUR ORDER LINE: 

800«533'5436 




LIDO 



INCORPORATED 



Lido Incorporated 
4343 Industrial Center 
San Antonio, TX 78217 



LEATHER ^^fi^ only 
BACKPACK $2995 



HISTORIC EXPLOnERS of Amefica rsquired 
backpacks thai wera tougM Now YOU can 
enfoy the richness (smelt that leather) and 
durability of soft, tOOPife leather in this 
modem version of the famous trail pack 
of yestarv^f ^*ch tan color Black 
metal hartjware Roomy 14 " K 17" ic 6" | 
cargo compartment plus 3 handy 
expandable outside pockets IWo 2" 
wide adjustable shoulder straps. 
Excellanl bookbag. Offers l^fOO uses 
(or any outdoorsman and a touch of class ' 
lor those "tong hours on the trail." Serxl 
$29.95 * S3.95 dativery Use 30 days, 
mortey back if not pleased. MasterCard & Visa 
accepted (phone 312-445-6166) COD. require S& 

deposit. Order lodayl Midwe&t Company, Dept L -106 9043 S Western Am, 
Chicago. HI 60620 Special 2 packs for S58.90 postpaid. Our S4th year 



BONUS: ORDER NOW 
RECEIVE A COMPASS FREE 




For product information, call 1-512-655-1000 



START YOUR OWN SHOP 

Complete Neon Course, 
clearly written, with ptiotos 
and diagrams. 4 books, over 
^ 300 illustrations. How to earn 
while you learn, how to set 
up your shop, where to get 
wholesale materials in the U.S. Postpaid $68.00 (US). 
VISA okay. (Canadian $75.00). Write lor details. 

Peter Horsley Publications 
115 RIverblrch Ores, SE, Calgary, Canada T2C 3M1 




AMAZING 

SCIENCE PROJECTS 



PFS2K PLASMA FIRE SABER KIT $69.50 

TCL4K TESLA COIL KIT $59.50 

PVM7K PLASMA GLOBE ENERGIZER KIT... $49.50 

FMV1 K 3 Ml VOICE TRANSMITTER KIT $34.50 

LGU2K 1 mw VISIBLE LASER GUN KIT $1 49.50 

Please add 1 0% P&H for atwve. 
Send $ 1 .00 for Catalog of new winning 
action scierKe projects. 

INFORMATION UNLIMITED 

BOX 71 6 DEPT PM9 
AMHERST, N.H. 03031 



Bay ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 



Amphibious 
2 and 4 
passenger 
models 



121 years- old and oi>er. Plea!>e) 




Call Toll-Frce 1-800-255-2511 

(From anywhere in the U.S. or Canada) 

Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 



FREE CATALOG! 
1-800-648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 
EQUIPMENT 

' • Special Dealer Prices! 

• Compare our Low Retail Prices! 

• Guaranteea Prices 4 Warranties! 

• Orders Shipped Immediately' 

REPUBLIC CABLE PRODUCTS. INC. 

4080 Paradise Rd. #15. Dept 409 
Las Vegas. NV 89109 
For all other information (702) 362-9026 
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MINKARS MINIBIKES 




GOKARTS 

ENGINES-KITS-PARTS 

72 PAGE CATALOG 
$3.00 REfUNDABLE 

Largest Selection 

|/Qj KUn WORLD Dept M _ 
■i!/ 1488 Menlor Ave., Pamesville, Ohio 44077 



(WOOD HEATI 
m WOOD FURNACIS | 

MEAT YOUR ENTIRE HOME ■ 
Call1-218-326-6786 or Write I 
|. V Charmaster® 



2307A HWY2W. 
GRAND RAPIDS, MN 55744 



Learn Rne Jewetry Repair!!! $$$ 

in your spare time, start earning 
cash almost immediately! Send 
$49 plus $3 S&H to Precision 
Equipment, 386 E. "H" St., 
#209-401, Ctiula Vista. CA 
92010 and receive tjasic jewelry repair instructions 
and tips on how to earn while you learn I! 





SATELLITE TV 

Call for FREE 32 Page 
^. Catalog. All Major Brands, 
mggf^ Lowest Prices. 

1-800-222-9064 



1741 Cedarddi- Rd • MoLnt Vernon WA • 98273 



CELLULAR PHONES • FAX MACHINES 



Add a Neon Look to Your Bar 



Liquor Pour-Spouts . . . 
Fit into your botties for accurits pour 
With an Orange or Green Neon Glowl 

Set of 4/oniy 'g.gg 

Plus $2.00 shipping & handling 
Send to DLB Enterprises, 540 Bush St. 
Central Point. OR 97502 




I 1 

IT t¥ Introduction to IBM DOS 
$4.95 - Quick & Casy - S4.95 

At Last, Th« Bridg* B«tw«en English and Comput«r«s». The 
H«lp You N*«d to Moke Sense of Manuols. 
TtieQAEGroup Include $1.50 Shipping 
P.O. Bat 2 1 7 IL Residents MUST Include 
Dupo, minoa 62239 6.5% Soles Tox 



?? 



GLASENER Multi-Spout 
1001 USES AROUND THE HOME OR FARM. 
PINCH THE Multi-Spout FOR SPILLPROOF 
DRIPLESS ADDITION OF OIL. INTERCHANGE- 
ABLE TIPS FOR THE HARD TO GET PLACES. 



tit- 




SEND $5.95 CHECK OR MONEY ORDER PLUS 
$3.00 S & H TO GLASENER Multi-Spout 

P.O. BOX 653, MADISON, IN 47250 
INDIANA RESIDENTS ADD 5% SALES TAX 



What does it take to be 
the world's best 
in-home exerciser? 



It takes a total-body 
exerciser. 

A machine capable of 
exercising all the major 
muscle groups in your 
body, not simply your 
legs like treadmills 
exercise bikes and 
stairclimbers. 




It takes an 
aerobic exerciser. A 

machine that utilizes 
enough muscle mass to 
readily exercise your heart, 
not simply specific muscle 
groups like weight 
machines. 

It takes a 
weight- 
bearing 
exerciser. 
A machine that 
utilizes the 

standing position to exercise 
the joints and long bones of the 
skeleton, not simply a few muscle 
groups like sit-down exercisers. 

It takes a safe exerciser. 

A machine that can't damage 
your knees like stairclimbers, or your 
back like rowers, or throw you off like 
treadmills. 

It takes a stimulating 
exerciser. A machine that's exciting 
and recreational to use, not 
monotonous and repetitive like so 
many other machines on the market. 

It takes a NordicTrack. 

Exercise machines don't get 
any better than this. 




Independently 
Adjustable 
Upper-Body 
Exerciser 



Electronic 
Feedback 



Stand-up Position 

Independently Adjustable 
Lower-Body Exerciser 

Non-Jarring Motion 

Smooth, Quiet 
Operation 



Adjustable 
Elevation 



N 



Patented 
Flywheel 



ordiclrack 

m A CML Company 

Free Brochure & Video 

Call loll Free 1-800-328-5888 

In Canada 1 -H00-433-95H2 

□ Plea.sc .send me a free brochure. 

□ Also a free video tape □ VH.S □ BETA 

.Name 

.Sireet 

City 



11 



Stale. 

Hhonel ) 

U\C lonalhan Blvd. N. • 
275H0 



-Zip . 



Cha.ska. MN 55318 



.J 




For Estimating Materials and Generating Cutting Lists 

Carpenter's Dream - 

Home Construction Guide 

Construction software (or IBM PC'S and compatibles 

Menu driven with prompted inputs 

Written by a carpenter/contractor tor: 
Homeowners • Remodelers • Carpenters • Contractors 



ORDER NOW! 



1-800-777-2477 

Visa & Mastercard Accepted 
Workhorses, Inc. • B05-B 14th Street • Golden. CO 80401 
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NOW! Get in on the 
PROFITS in 



SMALL 
ENGINE 




Work part time, full time- 
right at home -we help 
you every step of the way 

No doubt about it. . . as a small engine pro. you can cash 
In on the huge demand tor qualified men in one ol Amer- 
ica s fastest growing industries. You'll be able to command 
top hourly rates of from $25 00 to S30 00 per hour — and 
that's |ust for labor A simple tune-up earns as much as 
$49 95 for less than an hours work, and parts, engines 
and accessories will add even more to Ihe profits. 
Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 
That s the official count from the Engine Service Assn . 
and one-million new engines are being built each month 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines People will seek you out and pay 
you well to service their lawnmowers. tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes. 
snowmobiles, generators, go-carls, paint sprayers, 
snowblowers the list is almost endless 



Professional Tools and Equipment. PLUS 4 H P Engine 
ALL YOURS TO KEEP. . . All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don'l need to be a bom mechanic oi have any prior 
experience You can master this profitable trade right at home 
in your spaieilme Lessons ate fully illustrated so clear you 
can t go wrong, and with out fatrous learn-by doing method 
you get practical hands-on experience. We also show you 
how to get business, what to charge, where to gel supplies 
wtiolesale...all the inside tricks of the trade you need to 
assure success tight from the start 

Send for FREE Facts -Do It TODAY! 
NO Obligation -NO Salesman Calls! 

Ytni risk noihtna hy ucci'plinu this utter Iti see htiw 
easily yoti can leiirit the skills yrm iieetl In iiterease 
your incintie in a /livh-prttfit hiisiness nt yinir i)wn. 
Just Jill in and mail coupon below (or send postcard 
with name and address) to receiv e full information 
by return mail. a "^^^^ 

RUSH COUPON TODAY ^fcill^i FREE 
Foley-Baluw Institute ^^!mm BOOKLET! 

" WMmm SOTd lor your 

r"~ T 

I FOLEY-BELSAW INSTITUTE ^firiTif^ | 

! 6301 EqulHbHRd., Dept. 51859 (ffriPf^ ! 
I KiUMi City, Mo. 641211 ^ ItHil'iy | 

J n YES, please send me Ihe FREE booklet that gives | 

I full details about starting my own business m Small • 

I Engine Repair I understand there is No Obligation and | 

I that No Salesman will call on me I 

I NAME - ■ 

j ADDRESS j 

I CITY . I 

I I 

124 ———————— 



Ultrol ight Hel icopter 

- Pilot License Not Required - 




ra In SIK Iff I « (oiKkttrfg Vl C« 33431 




® 



PLASTI DIR 
CUSHIONS , 
TOOLS /f) 



Cushion your tools for a firmer, 
more comfortable grip. Coat 
handles with flexible PLASTI DIR 
Won't chip, cracli or peel. Many 
colon 

PLASTI DIP at leading Hardware 
A Home Centers nationwide. 



P.O. BOX 130 

CIRCLE PINES, MN 55014 





FACTORY DIRECT CLOCKS 
AND FURNITURE 

Do-lt-Yourself 
Kits or Assembled 
and Finished 

• Grandfather Clocks. 
Mantel and Wall Clocks 

• Cabinets, Chests. Tables, 
Chairs, Desks, and more! 

• Solid 3/4" Black Walnut. 
Cherry, or Oak 

• Heirloona Quality 

• Solid Brass West German 
Movements and Dials 

• Money Back Guarantee 




EMPKROR 

( i.(K K (OMl'V.N^ 

World s Largest Manulacturer ot Grandfather Clock Kits 
Dept. 3610, Emperor Industrial Park 
Fairhope. Alabama 36532 • Phone 1-205-928-2316 



I am tnteresled in 

n Do-it-Yoursell Kits l 

Name 

Street 

City 

State 



Finisr>ed docks □ Finl«ri«d Furniture 



-Zip- 



^ Rx Eyeglasses 

breakthrough! 

How to Buy Direct By Mail & Save I 

Safe, Easy. Full line of frames, lenses and ' 
coatings! Sport & Dress. FAST DELIVERY. I 
Try for 30 days! Over 300,000 sold! j 



Pritm Optlcil, Dtpt PMaM, PO Boi taoOM, 

10S«2 N.W. TIti Ave., N. Miami, FL 3316a 





Make '25 to '100 per hour 



with 




Yes. II s really possible by making 
ar\d selling b>ighi, colorful Badge 
A-Minit bullous Bullons are 
proven money-makers at fairs, 
flea markels. conveotions. or 
anywhere people congregate 
They re fast and easy to make 
with Badge-a Uinil and 
ine» pensive' 

Send tor a FREE Full color ,. . 
catalog and idea book, or ' " 
send lot a Starter Kit. only 
$29 95 plus SI 75 shipping 
IIL residents add $1 87 tax) 

BAOGE A-Mlnil, Ont mm 
•U8 "Mtin 30tMW Boj 800, LaSaHe. IL 61301. ("Hone (815) 224-2090 



PLANS FOR WELDING PROJECTS 

Hydraulic engine crane 'Custom oxy-acetylene cart 
Abrasive cut-oH saw "Truck mounted hoist 

Tandem axle car transporter "Tandem axle lilt bed trailer 
Hydraulic log splitter "Heavy duty utility trailer 

wood burning stove "Octagonal fireplace 

Complete plans are only $8 95 for each project. 
Buy all 10 plans for only $39.95. Please specify which 
plan(s) you wish to purchase. Serid to: 
NORTHEASTERN MARKETING 
P.O. Box 2323 
New Caslle, PA. 16102 



BOB ELLIS HAIRPIECES 

S45.00 ^^^^^^^^8165.00 
SEND FOR BROCHURE 

KINKY - CUnt.V • WAVEV POMPADOURS 

280 Driggt Ave Broolclyn, N. Y. 1 1222 



3> 




ATTENTION. HOME CRAFTSMENI 

Our comptete ptons arnj tefnplates of pre-cut kits make il easy lo build Itiis classic 
manti* p«ce roctcing horse Sells great at cralt fairs a wonderful gift Your choice 
plans S4 95 ♦ 40< &'H. or pre-cul kit $14 95 . $1 35 S/H Cash, check or M/0 to 



Olde Towne PalternCo . PO. Box 498. Vermhon. Ohio 44089 

Di'iti res pie.ise add 6 . sales lai Allow 4 6 weeks (oi dei'very 



CABLE TV DESCRAMBLERS! 




BARGAIN HEADQUARTERS! 



■ JERROLD ■ TOCOM ■ HAMUN 
• SCIENTIFIC ATLANTA • ZENITH 

0*k M3SB ONLY (60 
6 month wiirantyl W««hipC.O.D.I 
Lowe*l retiil/wholetalc pric«*l 
FREE CATALOG: 
Global Cable Netwoit 
1032 Irving S(. Suite 109 
S.F.. CA M122 



ORDER TODAY! 800-327-8544 
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FIX-IT 

YOURSELF 
w 

LAWNMOWER REPAIR VIDEOS 



3-3.5-4 HP 
Engines 

Mail Older with aOdress 
and make checte 
payable to 

Here's How Video, Inc 
PO Bo« 948356 
Maillana FL 32794-8356 



$$ SAVE $$ 

~"| LaMnmoMcr TrouW* 
_ J shooi-rvg a"d Repair 

- 1 La*nmo»if«f Troybte 
J shoo'mg and Maintenance 



^24.95 
M5.95 
»37.95 
s 3.00 



CABLE TV 
EQUIPMENT 

***** STARRING ***** 

JERROLO, HAMLIN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• FINEST yyARRANTY PfJOORAW AVAIIABLE 

• LOWEST RETAll VJVHOLESAlE Pf?K:ES IN U S 

• ORDERS SMIPftO FROM STOCK wrTHIN 3* HOURS 

FOR FREE CATALOG ONLY 1-80O-345-8927 
FOR ALL INFORMATION 1-818-716-5914 



PACIFIC CABLE CO., INC. 

7325 nese^da Blvd Dcpl 174S 
'RaM<ta.CASl33& 



PAY FOR YOUR HOBBY! 



WHh White's new EAGLE II Metal Detector 

Onboard computer - simple 

outside, complex inside. ^^39^ 

Ignores junk like nails and ^^^FREE Catalog 

pulltabs. Find coins, riffls.^^'^l .800-547-6911 

valuables for fu n ^^ ^^While s Electronics. Dept. PM-9, 
and profit! Sweet Home, OR 973B6 



Men, don 't get 



DIVORCE! 



Fight Back!!! 

Beat the rackttH! 

Join our nalicnjil orf^ani/jtion Lilmtufr on 
winning' l^al aTTontry and org rrfcmis, 

Subwibc lo our big monlhly newmugazinc. 
Law citatioas. lop wnim, nctwoilu, lots morr 
ll'ii abounitiK' Gift a friend MrabrrtWp life 
Mil UMpIr arw^aaiulac $3 A Ikb P.M. cm^m. 

Men 's Rights Assoc. 

171543 Lyons. FonM Ukt, MN 55023 



DO rr Youme» AUTO REPAm VIDEOS 

( IBtSINETVNE UP 
( ) COOLMO SrSTBI MAMTENMICE 
( ) STARTM6 a CHMGNK 8TSTIM RETMRS 
I ) HTDRWUC (RAKE STinM REPMRI 
( ) REPLACINfi YOUR DSC BRAKES 
( I REPLACING TOUR DRUM BRAOS 
( I SUtPEMION REPAIRS 
() CUSTOMIZE ( PROTECT YOUR VEHIOE 



$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

s 

$ CARl£T0N,Ni.M3M()TRAILERmG 

$m$tt$s$ $ $ m$$ s s s $ $ t $s$ $$$$$tt$$$s$$$$$$<$ 



1010 i14.tS FORI 
0RSI1.SSEACH 
FOR] OR MORE TO: 



WBWER VIDEOS 
P.O. BOX 147 



CABLE TV 
"BOXES" 

Converters — Oescramblers 
Remote Controls — Accessories 

* Guaranteed Best Prices * 
» 1 Year Warranty- CO D s • 
• Immediate Shipping * 
. FREE CATALOG . 

Call or Write 

TRANS-WORLD CABLE CO. 

1 2062 Southwest 1 1 7th Court . Suite 1 26 

Miami, Florida 33186 

I 1 1-800 442 9333 ^ ^ ^ 



r — 1 




This VET Did It - and YOUl 



Can Do Itl 
Too! 



■■War injuries left me 
badly tiandicaptJed, but 
now I'm a financial success 
as a Ucksmith, thanks to 
Jour training. Besides the 
work is fascinating. If I can 
do it anybody can. - 
Glen lohnson. Larned. Kan^ 



Make Up to S26.00 an Hour — even while learning! 



Train 
FAST 

at Home! 



Be a LOCKSMITH! 



If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing, Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're "In business " ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaw's shortcut training. Easy illustrated les- 
sons complete with ALL practice equipment 
PLUS 



• ALL TOOLS YOURS TO KEEP 

• KEY MACHINE YOURS TO KEEP 

• EXPERT PERSONAL ASSISTANCE 

• BUSINESS-BUILDING HELP 



enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement— good jobs, too. 

FOLEV-BELSAW INSTITUTE 

t301EquHikliRd..DMl,11W0 
Ki«MCHy,Mo,M124 

_ N. Hunt, Wilmington, Del. — "I make $50 a 
we*ik extra." 

R. Davis, SI. Louis, Mo.— "I cleared $110 last 
Saturday." 

Ed Boyle. Pittsburgh, Pa. — "My business going 
at top speed. I'm moving to bigger quarters." 




I THIS DO-ALL PRO ■ 

KEY MACHINE YOURS ■ 
TO KEEP!" 
I 



MAIL THIS COUPON . NO SALESMAN WILL CALL 



FOLEY-BELSAW INSTITUTE 
6301 E^ultabltRd., Oenl. 111140 
KamnClty.Mo. Ml 20 

Rush FREE book, "Keys to your Future.' 



Name. 



Can add S50 
to S100 a week ' 
to your in- I 
come . . . and 
doesn't cost ' 
you a penny I 
extra i 



Address. 
City 



-State. 



-Zip. 



I 
I 
I 
I 



HOME 
PLANNBI& 
INC 




Find your dream home in these six exciting 
volumes packed with proven, innovative 
home designs. Order your favorite category, 
or send for the complete collection, with 
over 4,050 illustrations in 1,136 pages! All 6 
books for only $19.95! 




FREE! 

Purchase two or more of 
our planbooks at regular 
price and receive free this 
NEW DESIGN PORTFOLIO 
featuring 75 of our newest 
creations. Also sold 
separately at $3.95. 



Satisfaction Guaranteed! Credit Card 
Orders Call Toll-Free 1-800-322-6797 




1250 HOME PLANS 

'' ® HOME PLANNERS, INC. 

Dept. BK 327S W Ina Road #110, Tucson. AZ 85741 
Pleasa RUSH by return mail (check choice): 

□ (1)315 ONE STORY HOMES 
(under 2,000 sq. ft.) $4 95 

□ (2) 210 ONE STORY HOMES (over 2,000 sq. ft.) $4 95 

□ (3) 150 1-1/2 STORY HOMES $3.95 

□ (4) 360 TWO STORY HOMES $6.95 

□ (5) 215 MULTI-LEVEL HOMES $4.95 

□ (6) 223 VACATION HOMES $4.95 

□ (7) NEW DESIGN PORTFOLIO $3.95 

□ SEND AU 7 BOOKS AT $19.95 (A $34.65 VALUEI) 



City State 

In Canada, add 20% to atx}ve prices 
and mail in Canadian tunds to: Amount Enclosed 
HOME PLANNERS. INC 
20 Cedar SI N 
Kitchener. Ontario N2H2W8 
Phone 519-743-4169 



Zip. 



AM S2 JO lir Pe>ta«f 

Sales Tax: 

Mich, restdefila add 4% 
Arizona residents add 5% 



PMM06 



POPULAR MECHANICS • AUGUST 1 990 



125 




PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 

The new WejrherPro weather station uses state-of- 
the-art technoloRv to give you full monitoring capa- 
bilitv at an increniblylow price. The WeatherPro 
includes a weather computer, remote precision wind 
direction vane, wind speed sensor, external temper- 
ature probe, mounting hardware and 40' of cable-all 
for only $179! 

•WIND SPEED .WIND GUST 

•TEMPERATURE ^^IBM 'WIND CHILL 

•WIND DIRECTION Jf ff^ •TIME 
•TEMPERATURE HI/LO ■■■9 •AUTO SCAN 
•RAINFALL (OPTIONALf •! YEAR WARRANTY 

• 1 4-DAY MONEY-BACK GUARANTEE 

DICITAR WEATHERPRO 

WEATHER STATION: ONLY $1 79! 
ORDER T0DAY:1 -800-678-3669, PM 

M-F 7AM-5:30 PM Pacific Time 

•AutomatK -emntving electronic rain Rduce-S49,95 
Add S5.(H) tor snippinH- CA residents add sales tax. 
F.n 1 4i;.712-918B • WCand VISA 

DIGITAR^ 

3465 DIABLO AVE, HAYWARD, CA 94545 



BUILD YOUR OWN HELICOPTER!' 




• Staipl* low-cost aMcnbly • May be flown 
without t licMM • Sevctftl helicopter ft 
' cyrocoptei kiu ft pltiw svkilftUe 


Httlicoptir Plans S14.9S 


P.O. Box 50 
Rkf«fwood, MD 2113{ 


Helicopter Experimenter Book . . . S11.9S 
Complete Ktt Info S1O.OO 

SPECIAL) All 3 items: Only S19.95 

rrOWICf; t44 t* V.i.) 


1 CrfftJit COJ-d order Unt l -301 -5a3-6366 



WHIRLPOOL B ATHTUB KIT 

• 3/4 HP Pump/Motor $885m 

• 4 Jacuzzi® Jeh 

• on/off Switch 

• Complele Instructions 

• Everything needed 
except tools 

• Upgrodes ovaiiable _ 
for any tub AllonHc WP Product* 1 

I RO. Bex 10951 

1 •800-697-S756 1 RoUigh, nc 27605 




CABLE TV 
DESCRAMBLERS 



SCIENTIFIC 
ATLAMTA.. $140.00 
JERROLD™. $119.00 



ZEMTH-. $18S.m 

OAK. $99.00 

HAiyUN.. $102.00 




Call for 
your free 
catalog 
today! 

Technical assistance 
or free catalog call 

Orders call toll frM 

M.D. ELECTRONICS 

115 NEW YORK MALL STE. «133M89 

OMAHA. NE 68114 



(402) 554-0417 
1-800-624-1150 



M.C. 
VISA 

C.0.0. 



BREAK AWAY 




Our Oak Spiral Stair Kit is superbly crafted from 
choice selected oak and ingeniously designed 
for edsy assembly Best of all. it's priced well 
below any comparable stair on ttie market 



Write for free color brochure: 
The Iron Shop D«pt. OPM80 
P O Box 547. 400 Reed Rood 
Bioomall,PA19008 

Of Call 215 544-7100 



OltMr Showroom/Warehouse locations In: 

Pomona. CA (714) 598-6766 Sarasota. FL (813) 923-147'J 
Houston TX f 71 3' 789-0648 Chicogo. IL (708) 952 TO10 
Ifl^ -•iTifofd CT (203) 325-8466 
We Welcome MasterCard. Visa, and AMEX 



THE ntON SHOP. 



MANUFACTURERS 



lani«pfo$7S,0«0 
a Tear in Windsyeld 
oad Pkrtt 61ms Repairi 

• Big profits - good times or bad! 

• Huge demand and growing! 

• Part-time or full-time. 

• Great opportunity for men or women! 

• Insurance companies, fleet owners 
pay top dollar regularly! 

• Quick-learn, professioiial training. 

• Free, on-going support/low-cost start up. 

• Secure your mmily's future! 

Break away to a professional, 
respected business and BIG INCOME! 

Call toll-free 1<S0«421-2SS7 (US and 

Canada) to order your VIDEO .^.^I^CS^ 
and FREE report. Or write: J^^*^ 

Glas-Wfeld Systems, inc 

? Advanced Technology in Glass Repair 
\ u 20S78 Empire Blvd., Dept. D8 
BerxJ. OR 97701 
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A Great Opportunity 

!• take adnntage of the Hottest Idea in Home BuiMiiia! 



Distributors Wanted 

for steel framed homes 




Tri-Steel mahss it easy iivltli: 

• Low investments 

• SuDstanllal discounts 

• Construction assistance 

• Training & support materials 
f Hundreds of floor plans 



Trt-Stael ttomes provide: 

• Super energy efficiency 

• Fast, simple construction 

• Clearspan interior flexibility 
•Custom design service 

• Over 80 standard models 



Call Peggy McCann today lor a FREE Into Packet 

1-800-TRI-STEEL ^1 



or (214)560.1200 Fax: (214)550^»M 




Make your 
own Pool-side 
Towel Rack of 
lightweight PVC 

For plans & specs 
send $6.00 to 



E.E. STRANGE 

P.O. BOX 705 
CAPE CORAL, FL. 3391(M)705 




DON'T READ THIS AD! 

Unless you're interested in swing money. It's 
amazing! ^au spend [thousands on your auto. boal. 
home appliances, etc Why txx spend only $2.95 
» keep It clean? Try Speedy White, wrlcs on 
glass, whitenoll tires, cajpea, appliances, vinyl, 
fireplaces, etc. Removes grease, dirt, creosote, 
stains, etc. Spray it on, wipe it off or your money 
back. Send your check or money order for $2.95 
•f^ .75 S/H for 8 oi. or $4.95 ■^ $1.50 S/H Ibr 
22 02. to: FftS Marketing, 742 Faas Road, 
Slxirtsville, New Vbrk I4S4& 




" CABLE BOXES " 
Tri-Mode 
Jerrold SB 

■ Scientific Atlanta 

1-800-848-3997 



TIQ WELD CHELIARC) 

//y^y WITH ANY AC OR DC 
"BUZZBOX" WELDER. 




EiecifO«c tooi-jawtfa iJevtce oives 
P'ecism'i conlfoi oi irnper^ WH-wntten 
booUM arto plans sacm >du nan to txiM ihts 

Secrets 01 ^iQc rTuni(iui«>ort art aRo 



GrautI Enttfprlsts. • P.O. Box 3131 • Arltngton. Wash. M223 



TECHNICAL HOTLINE 




\ FOR WHAT irS WORTH 



I !>icti'iii..ii AsiistarKe w/ CtfMied Tschs 
■ ^4eA Us<Kl Car Priang A Into 
■ Pad A Labor Time 
■ $3.00 per minuta 



1 -dOO-S-dOTECH 



Lawn Mower Service & Repair Manual 



Save time & money. Service & 
repair your own lawn mower 
engine. Send ctieck or money 
order lor $8.95 plus $1 .50 S&H. 
NY Res add 7% sales tax. 
Original Briggs & Stratton, 
Tecumset), S Kotiler pans availat>le 

iM's Supply Co. 51 B.678-951 5 

H.C.R.I. Box 110 P8lenvllle,N.Y. 12463 
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KriFOX 




MAKE $150 AN HOUR 



With a CEJ^TECH ' celting cleaning system you can 
get in on ttie ground Moor of an untapped Industry. 
With a $3500 investment, own your own tHisiness, 
and keep your 9 to S job! Interested? Free Into: 

CEJLTECH* 825 Gatepark Drive #3 
Daylona Beacn. FL 32114 • 800-662-9299 



BE A REAL ESTATE 



APPRAISER come potential, 

home study course. Nat'l. Coil, of Appraisal, 
2245 Psrlimtsf Park, Dept. IU127. Atlanta, GA 
30341. FREE CATAUtOi 1 •aOO-223-4542. 

Name^ . 

AddraM 

City State Zip 



I WORKINALAWFIRM! 

J Be a paralegal! Attorney-Instructed iHxne 

I study prepares you lor an exciting future in 

I America's fastest-growing career. School 

I o( Paraletal Studies, Dept. U127, 2245 

I Perimeter Park, Atlanta. Georgia 30341. 

I FREE CAREER BOOKLET: 

I CALL 800-223-4542 




BASEMENT TOILS — 

FLUSHES UP To Sevwr or SepticSbj^ 
No Digging Up Fioors 
Install It Yourself - Anywhere 
Write McPherson, Inc., Dept. 16 
Box 15133, Tampa, Florida 33684 ' 




Build this beautiful 

PI.AYH01 St: HFD! 
umttl' h I' ilh • 4x7 playhouse* Nighl 
Table • 2 Toy Shelves • 3 Toy Boxes 
• 4 Book Shelves ■ Use any matlress 
up 10 a 4x7 (supertwin water bed!) 
Crititf r.rtm simrt' ht it y'lmill nunti... 
i:itiii hill III mm uniiii' 
For compleie plans send SIS.9S to: 

hRism s n \ 11(11 sf: 

3210 Lee Blvd.. Suite D. 
Lehigh Acres. FL 33971 



Satellite TV 
Anywhere 




SYSTEMS 

UPGRADES 

. PARTS 

Call/Write Now 
For Your Free Catalog 
1-800-334-6455 US 
1-218-739-5231 Int. 

SKYVISiON INC.* 

2016 Collage Way 
Fergus Falls. t^N 56537 



INSTALL OR UPDATE YOURSELF! 



SMALL ENGINE PARTS 



Wholesaler & retailer parts for chain saws, 
lawnmcwers, small engines, tillers, ttimmers, 
outboard motors, sno«t)lower5. 
* Free Catalog for Do-lt-Yoursetfers. 
* Wholesale catalog & price list for full or 
part time small engm mechanics. 

Call or write ZIP POWER PARTS INC. 
Box 10308, Dept POM0890, Erie, PA 16514 

Toll Free 1-800-824-8521 




S S SAVE S S 



BUYING A NEW CAR OR PICK-UP? 



The second largest purchase we make -yet 
few of us are prepared to properly deal 
with the dealer. Whether you're buying a 
Ford or Chevy or a Lincoln or Cadillac, look 
at our proven, "No-Hassle" way of buying 
that will put you on equal footing with your 
dealer! KNOW WHAT YOUR DEALER 
KNOWS! You can buy AT, NEAR OR 
BELOW YOUR DEALER'S COST! You can 
save hundreds, even thousands, of dollars 
• we have, and we'll teach you howl This 
valuable report Is only $5. 
THE FACTS MAY SURPRISE YOU! 



Consumer's Auto Information Services, Inc. 
1713 E. Broadway, Suite A-263 
Tempe, Arizona 85282 



FREE CATALOG 




Fine Reading 
Glasses 



Send tor your FREE 16-page 
Catalog today. Featuring 40 styles 
of magnifiers, magnified sunglasses and fisherman 
glasses. In addition, our catalog provides a guide to 
lense strengtfis (diopter) to aid in your selection. 

Name 



City 



state 



Zip 



Precision Optical Dept. 132H, Lhcdn i 6tti St.. RcKMIe. IL61068 




A Scientific Breakthrough In Rust Control 

• Easy To Use • Long Term Protection 
• Environmentally Safe 

Save hundreds, thousands on equipment, 
parts, wherever there is rust. Auto, trucks, 
lifts, tools, any metal, just use Rust Away to 
eliminate your rust problems. 




Just Brush On Neutralizes nusi Even After Years 
4 Hardens the Rust Away Still 
Metal Works 



Amazing Products 
60x 987 Dept. 601 -DD 
Pittston, PA 18640 

□ 1 pt. Rust Away .... $19.95 Qfy 

Treats 60 sq. ft. 

□ 1 qt. Rust Away .... $34.95 Qty 

Treats 125 sq. ft. 

□ 1 gal. Rust Away . . $148.00 Qty 

Treats 500 sq. ft. 

□ 1 qt. Korode Kure Battery 

Protector $9.95 Qty 

Check or Money Order for $ is enclosed. 

Name 

Address 

City 



-State. 



.Zip. 



Add $4.95 for Postage & Handling. 



BUILD YOUR OWN AIRPLANE! 

2 SEATS 

KItfox is sold as a complete kit. It's 
the world's finest aircraft kit. A com- 
prehensive builder's manual leads you 
step-by-step through construction . . . 
quickly 

Wings fold in two minutes for garage 
storage. Kitfox is fun flying at its best. 

Floats, skis and tundra tires are avail- 
able. Uses auto gas. Take off: 75', cruise: 
90 mph, land: 27 mph, rollout: 150'. 

Complete information: S10; video: 
SI 5 (S20 USD overseas). MC-VISA-MX. 

Denney Aerocraft Company 
100-M N. Kings Road, Nampa, ID 83687 
Phone (208) 466-1711 
FAX: (208) 466-7194 



35 Ways to Help 
You Qualify for 
the Job You Want 



Free Facts about Career 
Diplomas and Degrees 

Now at home in your spare 
time, without any previous 
experience, you can train 
for a money-making career 
...even get a Specialized 
Associate Decree. Call or 
send for free information on the career field that 
intere sts you most and how to train for it. 

1 -800-228-5300 X 

CALL MYTIME-M houn a day. 7 dm 1 «Mli 
No cscL No odi^ian No aaieiinan wi via. 

oiiMM.anraiTOMT 

rnternltlMaTcorre»OTdenccSdioort*" ^ 

Oijt PBS«I,925 Oak street, Scnmon, PA 18515 
Send free facts on how I can study at home for the 
career I have chosen. No obigafion. No salesman wil 
visit. CHECK ONE BOX ONLY. 

ASSOCIATE IN SPECIALIZEO ASSOCIATE IN SPECIAUZED 

TECHNOLOGV DEGII£E PROGRAIM 

□ Madoncal Enginaahng Tadmokigy 

□ Civil Engineering Tachriotogy 
n Electrical Engineeiing 

Technology 

□ Electroraca Tactinotogy 



^^^^ 
^^^^ 

^^^^^ 



ewci leeo 



lUSMESS DEGREE PROGRAMS 

□ Buiinatt Management 

n Accounting 
O Busine«i Management 
wilti option r hurlteting 

□ Businesft Management 
wtti option ri Finance 

caSei 



lEER DIPLOMA PROG RAMS - 
n Computer Progiamming □ Art 

□ Personal Computar Specialist □ Small Buiintia Management 

□ Computei'Aaaisled Bookkeeping □ WikM«(Fo(eatiy ConiefvaliMi 

□ High School □ Oieul Mechanica 

□ CaleringAiOUfmel Cooking □ Gun Rapar 

□ Microcomputer Refair □ Moloreyda Raoair 

□ Aulo Mechanici □ Suimng 1 Maying 

□ Bookkeeping aTV/VC^Auair 

□ HoteWeitaurafll ManagamenI □ Veterinary Aaaialanl 

□ DnAing □ TravriAganI 

□ Ar Condilnnirig i Rafrigaralion □ Ptmognptv 

□ Elactianio □ Joumilain^hortSloiyWrting 

□ Electrician □ Staling Vow Om Buainau 

□ PoicaSciencaa 



Nimt 

Mdrra. 



CllY/St*M_ 



)- 



-Zlp- 



M A Subsidiary ol National Education Corporation 



aerial 




3FREE 



-With Every Purchase 

THE BASIC GUIDE TO SATELLITE TV 

COVERS. How to view over 200 channels . . 
FREE . • 50x more than pay cable systems 
• hisher quality picture arxj sowkI than cable 
view what you want from Disney to xxx . . 
Movies— Cinemax-HBO Arts and Entertain- 
ment—TV from around the world— News 
Netwofk— AND MO(!£! Book retails for 1995 



LIMITED AMOUNT OF 
UNITS AVAILABLE 

ON RRST-COME, FIRST-SERVED PURCHASE 



THIS IS THE NEW STATE Of THE 
ART TV. ANTENNA— Simply attach- 
just like ttic old "Rabbit Ears." 
• NO WIRING • NO CABLE FEES 
or CHARGES because you're 
usins only R.F Reception to pull 
in all signals on VHF and UHF 
frotn 2 to 82 . . . with no need for 
a De-Scrambler because you're 
not using satellite reception. 
NO SPECIAL LOCAL OA 
GOVERNMENT PERMITS NEEDED. 
Sits CXI top of any TV in just 
5 inches of space. ^ 

All orders processed promptly Shipmenl guaranteed within GO days 



GET ONE FOR EVERY IV. 
IN YOUR HOME 

— — —MONEY BACK GUARANTEE — — 



TV DISH MITINIU. Deflt 9155 

300 McCann Slrnt. Nisjiville. IN 37210 

□ Please rusli me tlK TV Oish Anteniu lor only S9.95 

nSAVE' Tm loror(>$15 95 

n SAVE MORE' Three lot only $22 95 

Ado S3 00 Shipping and Mandltng for each antenna 

Money Back Guarantee on purchase price rf not completely satisfied 

and keep The Basrc Guide to Salellite TV as our Free Gift to You, 

Tenn residents add sales tax 

CrMIt Cart luyatt— Call: (tlS) 2S4-72M. EnclinaO >s my ctMck or 

Monty On» for S or ctarge my n VISA n MASIiRCAHD 

Aecl No Exp Date 

Name 

AOOrtsi 

City state Zip 



WATER 

DETECTOR 

ELECTRONIC 



Altachnianit lor up lo 4 Mnsort lo mMtua aitlw 
4 diffwani »M( 01 4 walar Itvdi In ort« araa or containw 

.c.ce uoHT. • Alarm and Lights 

• Detects either 
presence or absence 
of water 

• Constant measure- 
ment of water level. 
Depth of sensors 
variable. 

Ideal for Home, Auto, 
R.V. or Boat 




•Umt kUV BE PGSinoCO UP 

TO 50 rai rrow stnaom 
•H«K>v4' % 2-1/2- Cue 

SEND CHECK OR MONEY ORDER TO 

TES Inc. 



Inst. $5.95 
Kit $19.95 
Assam. $34.95 



31601 Vine St., Willowick, OH 44095 



Control Water Weeds 

Anuaing new Underwater Harvetting Tool! 

theWATER-WEEDER" 




Cut aquatic vegetation from a boat, from a dock 
or simply by wading in from shore. Control weed 
growth the environmental!]/ safe wav 

SmOtfmctlam Om^rmmtmmi or Moa«y hmekt 

Call or write today for HtEE information package. 
TOLL FREE 1-a00-552-1Z17 

TM 

WoUrjidc ProducljCorp. 
RO. Box 876. Lake Mafiopac. New York 10541 



REfiL FIRE NOZZLE 



FITS STANDARD GARDEN HOSE 

Factory mutual approved for class A fires. 
Water Latwis - Wash cars 4 boats. 
Throws a solid stream of water 34' with only 50 | 
P.S.I. water supply (50' with 100 P.S.I.). 
Adjust to extra wide 120° spray. 
Deivers 21 gallons per minute at 50 P.S.I. 
Hydrostatically tested to 1000 P.S.I. 
Made frotn virtually unbreakable polycharbonate.| 
Rubber bumper protects car & boat finish. 

Only $15.95 + $2.00 Shipping 

HOPKINS-CARTER HARDWARE CO. 

1-800-255-1021 

Visa, Master Card, American Express 



n 



COMPACT-FLUORESCENT 
LIGHT BULBS 



"Saves Energy" 

A compact fluorescent light bulb 
screws into ordinary fixtures, saves 
energy, burns brighter and lasts 10 
times longer than standard bulbs. 
Send $1 for our catalog! 

A BRIGHTER WAY 



P.O. Box 18446 Austin. Tx 78760 512-444-5818 



Miracle All-Purpose Polishing Cloth 

A revolutionary new polishing cloth that replaces a full 
shelf of liquid, paste and powder cleaners. 

• Cleans, polishes and waxes copper, brass, silver, 
chrome and all other metal surfaces. 

• Removes rust and con'osion from the metal of golf 
clubs, fishing tackle, cars, boats and guns. 

• Removes road film and polishes glass, wheels and 
any external surfaces. 

• Two cloths will outlast one gallon of metal or fur- 
niture polish. 

SatlttacUon GuarantMd or your money refunded. 
IT DOES IT ALL! 
1 @ $3.49 3 @ $9.00 

PLEASE INCLUDE SI.U MH 

Send check or money order to: 
R&R Enlerprite* • 101 N. Main St. 
Suite 150-112, Dept M, Ann Arbor, Michigan 48104 



Build a Versatile 
Utility 
$250 




Sturdy Wood Frame Construction, mwts building standards 
for most arras. Plans are available in four sizes 8,' 10,* 12* & 
14* Wide (PL»A.SK sPtciFT). Any length is possible determined 
by the number of 2* modules used. Planji show how to build 
an optional front porch, and Include complete instructions, il- 
histralions, material lists and cutting templates for your 
selected size. Free exchange offered. For Quality plans send 
$14.95 to: YARD BARNS Box 489, UU Ebimre, CA 92330 
Brochure: Small Buildings for Fun and Profit $4.95 



n I. 



Fruitbrew l;,f 

Tlie A»**Z1NG HOME VV1NEMAK1I«3 GLXOE FOR THE DO- 
n'-YOORSELFERi MAKE CeLICKXIS, ELEGANT WINES , 
^EXPENSIVELY RECIPES USE READILY AVAILABLE * V 
ITEMS ANO INGREDIENTS MUST READING FOR 
WINEMAKERSII ORDER NOW AND PfWUOLY SERVE 
YOUR VERY OWN VINTAGE!' SEND ONLY (6 
CHECK OR MONEY ORDER TO: FRUrTBHEW 
P O BOX 63238, ST LOUIS, MO 63163-3238 




/SIMPl^ and EASY louML DR\L 
/ FURNISHED iKt indicalii rudy b us*. 
/ CHECKS culliig edga lor tdaquato duraiM. 
/ OIECKS biriit diilii 1/8- lo 1^7 lor corMntidly 

•I tt» point -tliiiralwwwaztdhoiM. 
^ hitucions hdud*d 

(a).00 oanplato * CA RMdnb add salM tu. 
M.M,T,Co,, 920 E.Orang«(arLji,»Anah<iim,CA 98801 
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CABLE T V. OHSCRAMBLER 

How You Can Save Money 
OA Cable Rental Fees 




Jerrold, Piooeer, Sdentiric Atlanta, Oak, Zenith, Hamlin 
and other famoua manuCacturen 

Best ReUil/Wholesale Prices 
30 days money back guarantee 

FREE 16 page Catalog 

CM\ Toll FrM: 1-800-445-9285 

U.S. Cable T.V. Inc. Dept. KC8 
4100 N. Powerline Rd., Suite F-4 
Pompano Beach. FL 33073 




Excellent 
Dealership 
Opportunities 



•20'Minute Training 
•No License Required 
•Over 5.000 Powered 

Parachutes Flying 
•Spotless Safely Record 
•From Land. Ice. Or Snow 
•Nothing Easier, Safer. 

Or More FunH' 



PAPASCENPEP 



Man's oWesI dream come true' Yeafround larrufy tjn' Yo\j have lo 
see this crafi lo bekeve ii Fascinating video with complete 
information on the safest most urtigue aircrati ever conceived by 
man Destjned lo be the hottest selbng aircraft m the world Video in 
VHS, Beta or PAL Add $10 tor Beta, J20 lor PAL Add $2 S/H for 
Canadian. $10 Foreign. U S Funds Only WA Slate, add 7 5% 
Send check, money order or call lor COD (U S only) 

Into Pack $ 1 

Dealer inio Pack $ 3 

. „ , „ Video arxJ Info Pack $21 

lormerly Paracrad Corp. ^ideo and Dealer Into Pack $23 

513 N 2lst Avenue, SiHte C Dept PM 

Yakima. WA 98902-1843 TEL 509 457-7641 FAX 509 457-0792 



MowercrafR 



.-r,-'"1-f,>. 



WORLDS SAFEST AIRPLANE! 

The Model B climbs at 650 FPMf 
Learn to fly In two hours! 
Carries a 2S0 lb. payload 

BUCKEYE W 

POWERED PARACHUTE COLDFIRE SYSTEMS 

Featuring the new RamLorfl high 2235 First Sre«t »107 
performance parachute technology sim, valley. C* 930*5 
189 lb. portable ultralight aircraltl 1805) 583-3065 



COMPUTER KITS 



Cwinl Twkaie* Ceapvur Ktit iDctudc i cixnpkK Iik 

of SattL. 2M>, ■lid mcxirlL They ve dcupw'' "f" 
the bighrti drilirc (rf ^utjAn atu] rtluMm ■viiIaMc ii)dn 
Tho're »]vi fun. tisy to KiiW. edimiitiiinal, full> IRM com- 
pitiWe, v«r> ptttfrfui, and it ■hulfuk piiin All kin ire 
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763 PROTECT YOUR INVESTMENT 

Castrol. the worldwide leader in lubricant technol- 
ogy, has three brochures - "Straight Talk About 
Pick-ups and Vans"; "Know Your Brake Fluid"; 
and "First In Lubricant Technology" - to tell you if 
the lubricants in your car or truck meet the de- 
mands of the latest automotive technology. Free 

764 HOMEOWNERS' BOOKLETS 

Klean-Strip offers two booklets, "Protect Your 
Home Like A Pro", and "Guide To Paint And Var- 
nish Removal", that include important information 
for homeowners, do-it-yourselfers and weekend 
handymen. Free 

765 PROTEirr YOUR HOME... 

From costly damage caused by moisture and harsh 
sunlight. Rust-Oleum, the top name in metal pro- 
tection, Introduces Rust-Oleum Wood Saver 
Paint, made with a unique patented formula that 
protects wood trim, doors, fences, railings and 
outdoor furniture. 8-page Homeowner's Guide, 
brochure and coupon. Free 

766 SELF-CLEANING SWIMMING POOL 

Alaglass Pools Inc. introduces their lifetime resin 
Cieanflow swimming pool. These affordable self- 
cleaning pools come in several sizes. They can be 
installed in less than one day, in ground or above 
ground, luxurious deck options. Free brochure 

767 MAKE WAVES... 

It's easy with Seaflash Personal Watercraft. The jet 
powered Seaflash is easy to mount from a dock or 
from the water, and goes in reverse for easy dock- 
ing and maneuvering. Color product sheet has ail 
the specifications. Free 

768 THREE-IN-ONE— LATHE/MILLyORILL 

Put a metalshop in your garage or business. 
Smithy Co. introduces the Power Feed AT-300 
lathe/mill/drill. The Smithy uses standard tools. 
HOpower. meets US specs, cuts threads, weighs 
375 lbs. and occupies less tfian 8 square feet. Per- 
fect for do-it-yourselfers, hobbyists, prototypes, 
and small businesses. Brochure with accessory 
list. S1. DO 



769 WINDOW COVERING GUIDE 

16-page full-color booklet. "Selecting The Right 
Window Covering", familiarizes you with window 
covering methods. Information included on interi- 
or and exterior treatments and where to find them . 
From Phifer Wire Products. Free 



770 HALOGEN DRIVING LIGHTS 

PIAA offers a full line of Perlormance Halogen Driv- 
ing Lights, including projector beam auxiliary fog 
lamp and a projector beam/driving light combina- 
tion. Lamp kits include a pre-wired switch relay 
harness with replaceable fuses and quick release 
couplings. Product sheet gives details. Free 



771 SWORD OF THE SAMURAI 

An innovative combination of action, adventure 
and historical computer simulation of medieval 
Japan is now available from Microprose Software. 
Inc. Ninja are out to do you in. Mighty warlords 
move armies to take your land — this and many 
other games are currently available. Brochure 
S1.00 



772 AUTOMATIC POOL CLEANER 

Kreepy Krauly pool cleaning system automatically 
vacuums your inground pool everyday, eliminat- 
ing hand vacuuming. Color brochure describes the 
many benefits of Kreepy Krauly. including its ex- 
clusive three-year warranty (15 years on its only 
operational moving part). Free 



773 SOLDERING MADE EASY 

Unival Corp. has information on a unique line for 
easy-to-use solder pastes in handy, no-mess, no- 
waste syringes, that will enable you to solder any 
metal to any metal including aluminum and pot- 
metals. Free 



774 CHROME IS AND WILL ALWAYS BE IN. .. 

According to the author, this new publication on 
chrome plating is dead on target with the growing 
popularity of restoring antique cars and motorcy- 
cles. Loaded with facts, diagrams, and profession- 
al tips, you will learn how to save money restoring 
your own antiques and how to make thousands of 
dollars by turning this newfound craft into a profit- 
able business. Free. 
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PUBLISHER'S MART 
BOOKS & PUBLICATIONS 



"THE DIVINE PLAN OF THE AGES", Aid to Bible Study 
Free. Tucson Bible Students, P O Box 36811, Tucson, AZ 
85740 



BEAT THE BREATHALYZER! Easy, legal way to tool the 
machine. $3.00 SASE (U S. stamps & funds OK). Breath. Box 
3682A. Courtenay, B C Canada V9N 7P1 



"SHARPENERS REPORT' Monthly Newsletter. Valuable 
Tips — Sources — Buy/Sell Used Equipment Free Brochure. 
Skog Company. Dept PM8, P O. 22559. Minneapolis, MN 
55422 



SWM WELLI NOW YOU CANI Rightbrain learning secrets 
remove adult blocks Fully illustrated new book. SAFE, 
PROVEN, GUARANTEED, $16.95 $2 50 ship Full Info. Joe 
Griffin. Box 3429, Silver Spring. MD 20918 



FASTEST LEGAL WAY TO MAKE MONEY. $50 billion 

industry All the details you need to acquire FINANCIAL 
SECURITY in the 90 s NO GIMMICKS. NO RISK $UCCESS 

. . . or money back! Invest $12 95 today MLB Publishing, 
Box 4828B, Regina, SK S4P 3Y4 



BOOKLET. Working Your Way Through College. $5 00 
Excellent Gift For Students. Lee Dickinson. Box 385. 
Hampton. Virginia 23669 



DOUBLE YOUR READING SPEED! Proven Ivlethods! $4. 
Boutique Bagatelle. 23 St. Flavien, Quebec. Quebec. G1R 
4K1. Canada 



PKK LOCKS, REKEY LOCKS, illustrated manual shows 
how. Send $10.00 today to: Locksmith Training Institute, 
Box 31293. Phoenix. AZ 85046-1293. 



ERASE BAD CREDIT AND RLL YOUR BANK ACCOUNT 
WITH CASH! FREE DETAILS. REVENUE MANAGEMENT, 
12555 BISCAYNE BLVD., SUITE 805, MIAMI, FLORIDA 
33181 



BUY. sell at Flea Markets for profit. Book shows how 
$10 00. B.D. Publishing. 27778 Del Norte, Hayward. OA 94545 



HOW TO ACCOMPLISH Anything In Life. Money. Love. 
Health. $8 95 FREE with order, Secrets o( the Rich GUAR- 
ANTEED. R C Enterprises Dpt. 101. 91 Palmwell Way. San 
Jose, CA 95138 



HOW TO FIND GOLD! Stake gold mining claims. Simple, 
easy! Send $3 (refundable). Highgrade-PMH. Box 995. Ap- 
tos. California 95001. 



LAWN AND GARDEN EQUIPMENT CARE GUIDE $4 95 M 

Pippin. P O, Box 7738, Moore, Okla. 73153 



"BUY ANYTHING WHOLESALE", Complete details $5.00. 
money back guarantee AVCOM. Box 237. Salt Lake City, UT 
841100237 



VCR UFESAVEB! Prevent breakdowns, make repairs, 
save money, more! Book $17.50 Free brochure 
VALENTECH, 7501 East Treasure Dept N8. North Bay 
Village. FL 33141 



WORLD WALL MAPS, HUGE S2 x 34 ABSOLUTELY 
EXQUISITE $9.95! IN TUBE! ABBY MAP COMPANY, DEPT. 
75, WANHOE, TX 75447 



LOTTERIES "Special Report" ■ $3 00 ■ Hillman Reports. 
P O Box 5130. Appleton, Wl 54913 
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THAFRC Ticket Busters! Active Policeman Reveals Doz- 
ens Of Secrets Proven Effective In Beating Traffic Tickets 
$7 99 KSE. Box 1466. Loveland, CO 80539-1466 

POSTAL JOBS. Postal career guidetiook and exam work- 
book Send $19.95 to: P S Designs. P O Box 5408. Fort 
Wayne. IN 46895 

EARN $29.00 ON EVERY $30.00 SALE!! Complete Details 
$2 00 (redeemable) ECU. PM08A P 0 Box 789. Deer Park. 
N Y 11729 

"OVER 1,000 FREE THINGS. $4 95 Guaranteed. Stoddard 
International. 14602 Honeycomb. Cypress. TX 77429 

DIAMONDS Master the art of buying diamonds tor en- 
gagement, anniversary, or investment purposes. Booklet 
$995. INFOCOMM, 2625 Nathan Lowe, Arlington. TX 76017 

TIRED OF THE HAT RACE? Get into high profit home 
businesses Send $19 00 lor detailed book WJF Associates. 
6529 Fair Valley Trail. Austin. TX 78749 Moneyback 
guarantee, 

ACCREDITED BA IN ONE YEAR) For Under $1000 1 got my 
BA at home through a NY State government program You 
can loo! Accredited degrees in Liberal Arts. Business. 
Computers and Engineering. My book guides your applica- 
tion, learning, and test taking. Send $20: Rondout Press 
(PM8), 21 Ravine St.. Kingston, NY 12401 $21 back if 
dissatisfied. 

HOW To Establish Or Re-establish Good Credit, including 
how to obtain credit and how to improve credit bureau 
reports $3 for report Reports 203. P O Box 10. Columbus, 
IN 47202 



CATALOGS 



FLAGS! FLAGS! FLAGS ft FLAGPOLES! Free Catalog' 
Liberty Flag, P O Box 424PM, Reedsburg, Wl 53959 1-800- 
274-7001, 

PERSONAL PROTECTION ITEMS-pocket size, ensure 
your safety FREE catalog Fisher Company. 5610 
Boxborough. Greensboro. NC 27407 

FREE! The Best Photo Equipment Catalog describes and 
illustrates thousands of exciting brand names and unique 
products for the photo hobbyist Also available is the Free 
Video Catalog filled with the latest accessories and supplies 
for the video enthusiast. Order one or both. Write: Porter's 
Camera Store. Box 628, Dept PM, Cedar Falls, lA 50613 or 
call 1-80O-553-2001, 

LOCKPICKS, Car Opening Tools. Surveillance Electron- 
ics, Books. More' Catalog: S2 00 Michael Freeman. Box 179. 
Huntington, NY 11743 

WHOLESALE PRICES on tools, knives, cameras, tele- 
phones, more 100 pages $3 00 (refundable). ES Distributing 
and Sales. P O. Box 48468. Phoenix. Arizona 85075 

MAKE spare lime fun and profitable Catalog includes 
plans for backyard projects, garages, bams, sheds, dog- 
houses, decks, gazebos, playhouses, forts, sandboxes. Cost 
of $5.95 applied toward first plan purchase. Plans computer 
drafted Material list included. Blueprints Plus, 151B Lavra 
Avenue. Ukiah. Calif 95482 



AUTOMOBUS 



SLICK 50 FOR LEAST BEAT ANYONE. 1-800-537-7932 
DEALERS WANTED. B&J Speciallies. Box 7783. San Jose. 
CA 95150 

$224 DAILY "CHROME PLATING" Auto Parts, Motorcy- 
cles, inexpensive, easy, (Free) information: Chrome Finish, 
Box 2265, Waldorf. Maryland 20604 

GOVERNMENT SEIZED Vehicles from $100 Fords Mer- 
cedes Corvettes Chevys, Surplus Buyers Guide (1) 805- 
687-6000 Ext, S-20024 



QMI OIL TREATMENT Box 7601 -PM. Tampa, FL 33673. 
$29 95 PPO 1-800-233-4005 



M.P.G. Time. Speed and Distance True Secret to Higher 
M P G. and More Power Not Carburetor More information 
send $19 95 Draft or M O, with a SASE To: F. D Hoberg, Rte. 
1. Box 3. Kensington. MN 56343 



SAVE $4000 to $5000 on new cars Booklet $5 00 GAP, 
Box 157. Dracut. MA 01826 



GOVERNMENT SEIZED VEHICLES from $100 Corvettes, 
Mercedes, Imports now available. For Buyer s Guide call 1- 
800-333-4100 ext V-230 



VAPOR Carburetor Triples MPG. Free Information H&A, 
R2 PV. Bowling Green, MO 63334 



MIRACLE NUT EASY REMOVAL OF YOUR BALL HITCH 

$7 95 ' 2-1 ' 8 NC-NF. Miracle, P O, 97 A, Martelle. Iowa 52305 



FANTASTIC ADDITIVE Coats Internal Engine Parts For 
Improved Gas Mileage Compression And Horse Power, 
Extends Engine Life. $19 95 Guarantee - As Long As You 
Own Your Car. Donald Phil. 1567 Bedford St . Rahway. N.J. 
07065 



GOVERNMENT Seized Vehicles From $100< Fords. 
Chevy's. Corvettes. Etc Available Your Area Now 1 -800-827- 
1051 Ext A007 



CORVETTE Insurance Dirl Cheap' Learn What Insurance 
Companies Don't Want You To Know Save Thousands! 
$21 95 for Booklet, "How To Insure Amenca's Sportscar," 
P O Box 64, Milan, TN 38358 



WANTED Jaguar XK. XKE Austin Healy. Uaserati By 
Enthusiast 214-394-0732 



CORVETTES @ CARLISLE '90. All Conette flea market, 
corral, show, giveaway and Corvette Challenge Race Car 
Reunion August 24-26 Carlisle Pennsylvania Fairgrounds. 
See 1000's of Corvettes and Corvette items on display and 
for sale Win a red 1968 Corvette convertible Info Carlisle 
ProductionsThe Flea Marketeers. 1000 Bryn Mawr Road, 
Carlisle. PA 17013 Phone (717) 243-7855 



DRUG RAID SEIZURES: Buy Dirt Cheap! Cars. Trucks. 
Vans. Boats. Computers Write: Seizures. Box 4309-AT. West 
Covina. CA 91791 



FANTASTIC DISCOUNT! AT 33% OFF. WE MEAN BUSI- 
NESS!" DURA-SHIELD AUTO RESTORATION KIT (CLEAN- 
ER AND POLISH). AS SEEN ON TV. REGULARLY $17.95, 
TAKE ADVANTAGE OF THIS SENSATIONAL OFFER. SAT- 
ISFACTION GUARANTEED! RUSH $12.00 TO: CLP. 2741 
NORTH CARLMONT PLACE, SUITE 121, SIM! VALLEY, CA 
9306S. 



"DIAMONO-IZE" The incredible formula! Makes waxing 
polishing obsolete for four full years! Guarantee satisfaction 
or your money back anytime within four years, $19.95 - 
Donald Phil. 1567 Bedford St.. Rahway. NJ 07065 



PRACTTCAL FUEL SAVING for Carburetors and Fuel 
Injection Free Details. Eagle Research. 1-800-663-4758. 1- 
604-426-7229. 



AUTO ALARM SYSTEM Low Cost And Effective. Easy To 
Install In Any Car' Plans $10 Gene Torres, P 0 Box 254. 
Bogota. NJ 07603 

(Conlinuad on next page) 



AinOMOBLES 

(Continued from preceding page) 

AMAZMG teflon patented process engine treatment. Cuts 
engine wear 90% saves gas. Only $1 9 95 M/C Visa, Discover 
1-800-543-2893. B&S Marketing, 11865 N Florida Avenue, 
Dunnellon, Florida 32630. No C.O.O. s 



SUCK SO. BEST PRIC&FREE SHIPPING. 1-800-678-7545. 
B&C Enterprises, Rt. 8, Box 653B, Claremore, OK 74017 



FORD/MERCURY OWNERS: Troubleshoot and repair 
your cars EEC IV computer. Test tool and instructions 
included. $18.95. ARDEC Inc., P.O. Box 1234, Jackson, Cal 
95642 



CHANGE fuel pressure as you drive: Mucfi Better Mileage 
Patented, Cagle Fuel Regulators 1-800-327-7501 



REMARKABLY simple, effective circuits to prevent auto 
theft. Plans $5. J&L Electric, P.O. Box 16858. Asheville. NC 
28816 



"DIAMON[>CE IS DYNAMITE," 4 Year Written Warranty 
Auto Body Treatment Makes Waxing and Polistiing Obsolete 
for "FOUR FULL YEARSI" $1 9 95, $2.00 Shipping. Washing- 
ton State Res. add 7.8% Sales Tax: The Linro Company, 4171 
Wheaton Way, A-8 Suite-4, Bremerton. WA 98310 



AUTO SUPPLES & EQUPMENT 



SOUD Brass Tire Gauge Key Ring ENGRAVED With Your 
Initials, $12.95. McCook Reliance. Box 15255. Harnsburg. PA 
17105-5255 



ENGINE OVERHAUL KHS: WHOLESALE CATALOG 

$2.00 Engine Service Group. Dept. PM, Box 13053. Lansing. 
Ml 48901. 



1947-1972 Chevrolet truck parts Call to order catalog. 
Golden State Pickup Parts 800-235-5717 



NEW! High mileage carburetor blue prints and more! 
SASE. Chalar Publications. 4822 Lavell Dr.. Yorba Linda, OA 
92686 



ALTERNATOR Generator Rebuilding Book Price: 
Hedelund Engineering, Box 26044, Las Vegas, NV 89126 



CORVAIR PARTS - over 8000 CORVAIR parts in 400 page 
Illustrated catalog S4 00 Clark s CORVAIR Parts, Inc . Rl 2. 
Shelburne Falls. MA 01370, 413-625-9776 



SAFER and more comforlable pick-up. FWD. suburban 
engine maintenance Folding adjustable platform hangs 
over tires. Free Details. Laputan. Thousand Oaks. CA 91359- 
6516 



DEAD Battery? Power Delay-Off Timer Lights. Radios. 
R.V.S. $23.95 Plus $3 S.H. Makway Enterprises. 935A Alder. 
Red Bluff. CA 96080 



BKECAR 



BUILD BIKECARI Details/Photo See Any Popular Science 
Magazine Classifieds. 



BICYCLES. StJPPUES 



AERODYNAMIC HI-TECH WHEELS Bicycles H.P.V.s 
PLANS $19 50 CRYSTAL COYOTE H.P.V., 2000 East Third 
Ave., San Mateo. Calif 94403 



MOTORCYCLES, MOTOi?SCOOTERS & 
SUPPLES 



GO KARTS, Minibikes, ATV s. Kits, Parts. Engines. Lowest 
Prices. Largest Selection. 80 Page Catalog $3.00. 
Refundable. Kart Worid, Dept. C. 1488 Mentor Ave.. 
Painesville. Ohio 44077 



MOPEDS, Electric Cars. Plus Parts. Manuals Accessories 
Unique Catalog $3 00. Performance Speedway. 2810 
Algonquin. Jacksonville. FL 32210 



/1/IAnON.HANGGUDlMG 



DESIGN-Build Airplanes. Hang Gliders. Simplified publi- 
cations brochure $1.00. McCoy Aircraft. Suite 243. Box J, 
Manhattan Beach. CA 90266 



AIRBOATS Hovercraft Supplies. Completed Models. 
Plans. Kits. Propellers. Engines. Catalog $3.00. Sportscraft. 
Box 640M4. Meeker. OK 74855 



WORLDWIDE HOMEBUILT AIRCRAFT DIRECTORY. Over 
250 designs. Photos, descriptions, specifications. Engines, 
supply sources. $30. Spirit Publications. Box 2341 7-P. 
Tucson. AZ 85734. 



PROPELLERS 



A1R80AT propellers, auto engines, adapters. Airboat 
service. 9092 N.W. South River Drive. Building 54, Hialeah, 
Florida 33166 



SmCE A ASTRONAUTS 



NASA emblems, toys, gifts, collectibles Catalog $3.00. 
Refundable. Collector Trends, Box 361 , Dayton, Ohio 45409 



BOOMERANGS ... HI-TECH DESIGNS. Incredible Re- 
turns! Worid s Best Catalog, FREEI BoomerangMan, 1806-1 
N. 3rd, Monroe, LA 71201-4222. PRO-RETURN! 



SUPERNATURAL Cloud Nuclear Warfare Earth Spin Dis- 
placement $1.00. Nieder. POB 311972. New Braufels. TX 
78130 



SHUTTLE Fonivard Instrument Panel - 14x36 Poster De- 
signed For Defunct Theme Park Near KSC. Send $18.95 to: 
RBT. P O Box 1 102, Cape Canaveral, Fla 32920 



HOt/ERCRAFT 



CUSTOM crafted fit>erglassed hovercraft, help design 
yours, sport cruiser work into, $2.00. Air Monza, 906 Neely, 
Lowell, N C. 28098 



HOVERCRAFT Plans All Sizes. Catalog $1 00. Universal 
Hovercraft, Box 281, Cordova. Illinois 61242 



AERO-CAR Amazing Hovercraft built easily with ordinary 
tools. Lawnmower engine power. Carries one man plus. 
Hovers, flies forward, backward. Sideways over land/snow/ 
water. Complete construction plans and brochure. $11.95 
Aero-Projects. Box 51 18PM. Clinton. New Jersey 08809. 



HOVERCRAFT plans. 3 to 160hp. Information, $5 (refund- 
able). Sevtec, Box 846. Monroe. WA 98272 



KITS, VW plans. Free Information. Neoteric. Terre-Haute. 
Indiana 47807. (812) 234-1120 



HOVERCRAFT Plans. Parts. Kits. Catalog $2. GPL. 2859 

Cormorant, Delray Beach, FL 33444-1068 



HOVERCRAFT PLANS & PUBLICATTONS Catalog. $1 00. 
LAM, Box 27655, Lansing, Michigan 48909 



CBS. RADIO A HAM EQUTMEISTT 



POUCE-FIRE SCANNERS. CB's, MARINE 2WAY. ANTEN- 
NAS. HPR, BOX 19224PM. DENVER. CO 80219 



DIRECTORIES: Secret Scanner Frequencies! Federal 
Agencies, etc. Big Catalog. CRB, Box 56-PM. Commack. NY 
11725. 



CB MODIFICATIONS! Frequencies, sliders. FM. amplifiers, 
books, kits, repairs, high-performance accessories. Catalog 
$2. CBCI, Box 31500M, Phoenix, A2 85046 



ELECTROMCS 



PRIVACY Problems? Hi-Tech Electronics! Sunreillance! 
Debugging! Protection! Catalog - 1-800-232-8558. 



BUGGED? WIRETAPPED? Find out fast! Countermea- 
sures equipment catalog $1. Capri Electronics. Box 589P, 
Bayfield, CO 81122 



ROOM SURVEILLANCE TELEPHONE $1 75.00 Phone Tap 
Catalog $3 00 Listen Electronics. 603 Elgin. Muskogee. OK 
74401 - 1-800-633-TAPS 



MINIATURE FM Transmitters! Tracking Transmitters! 
Voice Disguisers! Phone Devices! Detectors! Kits or Assem- 
bled! Catalog $2 00; XANDI Electronics, Box 25647, Dept. 
28J. Tempe, AZ 85285-5647 



ASSEMBLE ELECTRONICS, Earn while you learn. We 
supply components Payment sent! Send self-addressed 
stamped envelope DC Electronics, P.O Box 2540, Newbury 
Park, CA 91319 



MINIATURE Electronics like James Bond. Catalog $4.00, 
refundable. F&P Enterprises. Box 51272. Palo Alto, Calif i.. 
94303-A 



PROTECT YOUR VALUABLE ELECTRONICS, stereo, 
computer, FAX. 80% of all electronics failures are caused by 
voltage spikes/surges. Amazing suppressor protects your 
equipment or pays for the repair or replacement, guaran- 
teed! Free info. Rubicon Group, 800 S. PCH, Suite 8293A, 
Redondo Beach, CA 90277 TEUFAX (213)318-2034. 



BASIC ELECTHCrTY Home Study Course $35. Free Info 
SASE, Box 9, Flushing, Ml 48433 



COMPUTERS & SOFTIMARE 



AUTO PRKE; New car pricing program. $10/disk MC'VISA 
1-800-443-5152 



BUILD your own Macintosh and save 50%. New book 
shows how. Free info. CATMAC s, Box 68708. Portland. OR 
97268. 



BUILD YOUR OWN PC 
SAVE a bundle and learn a lot. Book reveals how to 
simplify computer selection, get rock-bottom prices, in- 
crease your computer knowledge, and easily assemble it 
yourself For beginners, experts. $12.95. Money back guar- 
antee. EFG Technologies. Suite 290A. 9208 Kingston Pike. 
Knoxville. TN 37922 



BUILD Your Own Computer System Save $$$$ You 
Select. We AssembleTest. Send $3.00 To: Designer 
Systems. P.O Box 1534. Sutter Creek. CA 95685 



GAMESI Ten quality MacPlus/SE games. $9.95. Reply to: 
CompuDeal. P.O. Box 19401. Jacksonville. FL 32245-9401. 
No COD. please. 



NEED SPACIOUS DESK? ATTRACTIVE WRAPAROUND 
WORKSTATION SAVES TIME AND MONEY. No power tools 
needed. Blueprints, complete instructions, $7.95. 
Lightspace Design, 118Chalybes Rd/wl , Roxbury, CT 06783 



VHSVDEO 
MOVE CLASSICS 



FREE MOVIES!! Thousands Available! Free Sample Cata- 
log Details An, Box 64PM, Keeler, CA 93530-0064 



SATELLITE-TV 



FREE Catalog ■ Lowest prices world wide SKYVISION, 
2017 Collegeway. Fergus Falls, MN 56537. (800)334-6455 
MN-lnternational 218-739-5231 



VIDEOCIPHER: Build Your Own Low Cost Videocipher II. 
Operates Without Subscription. Kit includes Simple Instruc- 
tions. Parts List & Circuit Board. Only $55.00 (US). Cheque. 
MO-To: CA. Comcau. Box 1327. Halifax. N S.. Canada B3K 
5H4 



FREE DETAILS! INSTALL IT YOURSELF! Complete sys- 
tems, upgrades. Orbitek Satellite Communications. Box 264- 
M8, Bohemia, New York 11716-0264, (516) 589-1292. 

INSTALL YOUR SATELLITE AND SAVE! Best Brands, 
Lowest Prices 806-354-2547. 



VIDEOCIPHER Technical Manuals including Software. 
Catalog - $3.00. TELECODE, P C Box 6426-PM, Yuma. AZ 
85366-6426 



STEREO. CASSETTE TAPES, ETC. 



LOUDSPEAKER PLANS unique pyramid design reduces 
standing waves. Improves clarity Build low cost speakers 
with high price sound Send $9.95 DMJ Enterprises, 167 
Lamp & Lantern. Suite 194, Village Chesterfield, MO 63017 

SOUND ADVICE - An Audio Guide To Your Car s Per- 
formance." This unique auto diagnostic tape contains 20 
common problem noises your car can make. Play it in your 
car s cassette deck for on-the-spot comparisons or in the 
quiet of your own home. Listen To What Your Car Is Saying! 
Order SOUND ADVCE - #V1010-CD - $7.95 today. Send 
check to: POPULAR MECHANKS. Box 1014, Radio City 
Station. New York, NY 10101. 



TV, VDEOS & VDEO EQUPMENT 

N0TK:E: USE OF CERTAIN ITEMS IN THIS 
CLASSIFKATION REQUIRES STATION 
AUTHORIZATION. 



CABLE TV SECRETS - the outlaw publication the cable 
companies tried to ban HBO. Movie Channel, Showtime, 
Descramblers, Converters, etc Suppliers list included. 
$9.95 Cable Facts, Box 711-PM, Pataskala, Ohio 43062 

CABLE TV DESCRAMBLERS, converters, filters, and 
more. FREE 14 page catalog TW Cable. 12062 S.W. 117 
Court, Suite 126. Miami, FL 33186. 800-442-9333 



CABLE IDescramblers Will Beat All Prices, Dealers Want- 
ed. 1-800^97-3335 



CABLE TV CONVERTERS. Jerrold. Oak. Scientific, Atlan- 
tic, Zenith and Many Others. "New" MTS Stereo Add-On . . . 
Mute and Volume. Ideal for 400 & 450 Owners! Visa. M/C + 
Amex 1-800-826-7623. B&B Inc.. 4030 Beau-D-Rue Drive. 
Eagan, MN 55122 

DESCRAMBLER M35B. Only $39.95. Guaranteed. 
Telamar. 9016 Wilshire Blvd. *828. Beverly Hills. CA 90211. 
1-800-648-4600 



CABLE TV BOXES NEW EQUIPMENT 1 year warranty 
Low-Fair price. Free Brochure. ACE Products. P O Box 582. 
Saco. ME 04072. 1-800-234-0726 



CABLE TV CONVERTERS AND DESCRAMBLERS LK3UI- 
DAT10NI ZENITH, TOCOM, HAMUN, OAK JERROLD, SCI- 
ENTIFK: ATLANTA. QUANTITY DISCOUNTI ORDER NOW 
V1SAMC/C00 800-962-6836. 

DESCRAMBLERS. Complete cable descrambler kit $39. 
Complete satellite descrambler kit $45. Special: Combo 
Jerrold 400 and SB3 $165. Many more. Free Catalog. MJMP 
Industry. Box 531. Bronx, NY 10461-0208 

(Continued on next page) 
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(Continued from pfc«dln9 p«g«) 

CABLE TV CONVERTERS AND DESCRAMBLERS BAR- 
GAIN HEAOQUARTERSI JERROLO, TOCOM, ZENnX, HAM- 
UN, SCIENTinC ATLANTA. OAK M35B ONLY $60. FREE 
CATALOG! QCN, 1032 IRVING ST. #109, SAN FRANCISCO, 
CA 94122. ORDER NOWl VISA/MC/COD 800^-8544. 



CABLE TV EQUPMENT 



CABLE TV SECRETS Methods. Descrambler Plans Sup- 
pliers. More' Immediate Shipment! Send $3 95 HCC. Dept. 
M8. P 0 Box 27983, San Diego. CA 92128 



CABLE TV DESCRAMBLERS. All major brands WE SPE- 
CUUZE IN DEALER PRICING. Toll free 1-800-327-3407 K.D. 
Video, P 0. Box 29538 Minneapolis, MN 55429 



CAMPEHS * TBAEERS— KITS, PLANS 



BUILD YOUR OWN - Travel Trailer - Filth Wheeler - 
Motortiome - Camper - Pickup Cover - Plans - Patterns - Kits - 
Catalog Si. Glen-L. 9152 Rosecrans. Box 1804/RV, 
Bellflower, CA 90706 



TRAILER Kit. 4X8 size, uses standard car wheels. 12001b 
capacity $250.00 1-800-288-5598 



172 TRAILER PLANS Motorcycle. Utility. Car, Construc- 
tion - Strong, Streamlined, easily built, Component Kits 
Catalog $4 00. (Refundable). Tag-Along. Box 15107. Salem. 
OR 97309 



BOATS, OUTBQARDS, TRAURS, & 
KITS 



BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST 
COMPLETE UNE - 6''70' - Powerboats • Sportboats - 
Sailboats - Trimarans - Dinghies - Houseboats - Hydroplanes 
- Tunnelhulls - Duckboats - Canoe^Stnppers - Kayaks - 
Dories - HUGE, FULLY ILLUSTRATED CATALOG $3.00 
(Airmail $5.00). includes Supplies Catalog. (Epoxies - Fiber- 
glass - Flotation Foam - DISCOVER no dryrot epoxy building 
mettrod) - BOOK Amateur Boatbuilding', $6.00 - 
CLARKCRAFT, 16-P Aqualane. Tonawanda. NY 14150 



EVINRUDES - NEW 1989 Bargains - Top Brands ... all 
sizes . . . $2.00 handling . . . Scott McCulloch parts . . . 
Electra Marine. 610 Merrick Road. Lynbrook. New York 
11563 



BOAT PLANS - PATTERNS - KITS - Hundreds of Proven 
designs - 7'/55' - Hydroplanes - Canoes - Kayaks - Rowboats - 
Duckboats - Dories - Bassboats - Sailboats - Houseboats - 
Sportfishers - Quick/simple Stitchenglue. Tremendous sav- 
ings! 168-page DESK3N BOOK - $4.00 AIRMAIL Includes 
Free "Boatbuilding Supplies " catalog. Book: 312 page 
BOATBUtLDING WTTH PLYWOOD, NEW 3rd Edition Only 
$25 95. GLEN-L, 9152 Rosecrans, Box 1804/PMZH, 
Bellflower, CA 90706. 

WATERBUGI Sport/bassi'personal watercraft. Easily built, 
transportable. Lumberyard materials under $60 Photo plans 
$20. Bluemax. Box 456. Wichita Falls, TX 76307 



BUILD electric trolling motor from common hardware. 
Plans $5. Rans and Ideas, PCS 131877. Staten Island, NY 
10313 



ELECTRK TROLLING MOTOR PARTS & SERVKE Fac- 
tory Authorized. Service. Parts. Minn Kota. Motorguide. Nis- 
san. Ram .Suzuki...Sen/ice Center Unlimited, 1440 Holland 
Rd., Suffolk, VA 23434 1-800-628-8161. . 24 Hr. Turnaround 



KNn/ES. OmHTY, ETC. 



RARE. OLD SmAKSHT-EDGE RAZORS. NEW, STILL 
FACTORY-WRAPPEDI Found in old warehouse. Owner says 
been there 40 years. Brand; Henckels & Hammesfahr. 
Solingen. Germany Under 200 available. Mint and perfect— 
$79. Golden engraving-$99. Light rust-$39. Add $6 shipping 
& handling. Aaron Enterprises, 3565 W. Spruce, Fresno, Calif 
93711 



AIMETK EOUPMENT AfO BODY 
BUUMG COURSES 



BIGGER, More Powerful Muscles - faster!! Free Booklet! 
Universal, Box 6694A, Detroit, Michigan 48240 



PKMNES. MOTORS 



WArfTEO - DETROfT DIESEL 149 AND 8-2L INJECTOR 
CORES. Call Pops Hunter. (800) 321-4234. 

BUY WHOLESALE1 184 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FOR POWER AND NON-POWER OUT- 
DOOR EQUIPMENT. Parts for Small Engines, Lawn and 
Garden Equipment. Chainsaws. Karls. Minibikes. More 
Includes Service Manuals. Specialty Tools, Accessories. 
Send $4 00. Sav-On-Parts, PC. Box 45231, Dept. P, 
Somerville. MA 02145 
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TOOLS FOR SALE 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar- 
anteed. Catalog $1.00 (Refundable). Camelot, Dept. 44, Box 
65, Bristol, Wisconsin 53104 



LOCK PICKS Make Your Own Professional Type. Com- 
plete Drawings & Plans $10.00. M L Orfield, 1747 Live Oak 
Blvd Suite J - 276. Yuba City, CA 95991 



WHOLESALE POWER TOOLSI The best pricing and 
largest selection of industrial quality power tools available! 
All brands including Skit, Black and Decker. Makita, Bosch, 
Porter-Cable. Milwaukee. Send $2 for 11&-page catalog ■ 
while they last! KEL-WELCO DISTRIBUTING, 9447 J Street. 
Omaha, NE 68127 



BOLTS Screws, Tools, Industrial Prices Catalogue $1 .00 
(Refundable). M I S, Suite 223, 2490 Black Rock Tpke, 
Fairfield. CT 06430 



MACHMERy, TOOLS * SUPPLES 



HOBBYISTS improve your LATHE with the ultimate tool- 
post system! KRF. Box 783C. St. Joseph. Ml 49085. 616-429- 
7050 



SMALL FOUNDRY Furnaces, Supplies Free literature 
Pyramid Products, 3736 South 7tti Avenue, Phoenix. Arizona 
85041 



STEEL, Aluminum. Brass— Sheet, Bar, Shop Supplies, 
Plans. Write: CEI, RR1, Box 163, Cameron, IL 61423. 



BANDSAW BLADES, Any Size. Free literature King Saw. 
6541 Tidewater Drive, Norfolk. Virginia 23509 



LATHES-INDUSTRIAUHOBBY FROM $345.00, METALS, 
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS 
35TH YEAR. 2100-D SELMA RD., SPRINGFIELD, OHK} 
45505. 1-513-322-8562. 



4" METAL Cutting Lathe $118 25 Taig, 15048 Proctor. 
Industry. CA 91746 



LATHE - Jet 13x36PBD $2,969.00 Delivered. Catalog 
$1.00. Blue RkJge, Box 536-V. Hurricane. WV 25526. (304) 
562-3538. 



WELDERS welding accessories and safety equipmeni 
FREE CATALOG of famous brands call 1-800-733-5840 or 
wnle; Weldco, 1151 Findley Street, Cincinnati. Ohio 45214 



TOOL POUCHES, Rugged Nylon! Replace Worn-Out Plas- 
tic. Organize Your Tools. Free Brochure. Patch Industries. 
Box 1281. Smithtown, NY 11787 



SCREW ASSORTMENTS, BOLTS, TOOLS, BK> DIS- 
COUNTS. Catalog $1.00 refundable. Joe Richard. 955 
Connecticut Avenue. Bridgeport, Connecticut 06607 



FREE! World's leading screwdriving bit catalog. 1 01 sizes. 
1" to 6" long Shockey's, Box 24042. Huber Heights, Ohio 
45424*042 



WELMMG. SOUERPKi, PLAHNG 



COMPLETE Portable Aluminum Welding Kit MAB 
Corporation, Box 14. Dix, NE 69133. $194.95. (800) 535-2850 



ENERGY S/VMG 



CO-GENERATE Electncity and Profits Your own Micro- 
utility. Free Details. R&D, POB 221/PM, Addison, IL 60101 



FREE ENERGY! Fuel-less Motors and Generators. H4A, 
REP, Bowling Green. MO 63334 



$AVE Up To 60% On Your Utility Bills. Do-it-yourself, 
Completely legitimate $2 G. Dunithan. P.O Box 1505, 
Lancaster. CA 93539 



SAVE UP TO: 40% ON HEATING AND COOUNG, $230.00 
ON HOT WATER! 90 easy, inexpensive ways to reduce your 
utility bills. Booklet $5.00. Homenergy. Box 3747, 
Gaithersburg, MD 20885 



HOME WATER RECYCUNG SYSTEM Self-contained 
Plans $10.00. KCJ, P.O Box 3042. San Luis Obispo, CA 
93403 



ELECTRONTCALLY PROVEN! 40% Savings! ADOmON- 
ALLY, Increases Lights Lifetime Fiftyfold + Simple, ECO- 
NOMICAL— Compare! $6.95. Eaglectric, 2108 E. 38th, Erie, 
Penna. 16515 



SAVE MONEY and ENERGY. Years of research over 100 
ways, pamphlet send $3 00 to Save Money. P.O. Box 398, 
Azie. TX 76020 



BUILD A "WATER STOVE" FOR $100 More efficient than 
HASAH for 1/30th the cost. Bum inside or outside Use 
existing heat distribution system Provides 100%of heat and 
hot water. Plans $20, Information SASE. Turtx) Burn Inc., 
P.O. Box 18768. Spokane. WA 99218-0768 (509) 487-3609. 



CUT AC COSTS, Make Your Air Conditioner Work Better 
and Last Longer Licensed Engineer Provides Easy To 
Follow Handbook $9 95 Plus SI 50 P&H Eden Enterprises, 
2738 Bartlett Blvd , Suite 186B. Memphis, IN 38134 



SOLAR CAUERNATE ENERGY 



SOLAR, HYDRO^LECTRK:, WIND POWER equipment 
CATALOG. $3.00, U.S. $6.00 international, WE SCO, Box 936, 
Redway, CA 95560. 



SOLAR ELECTRK; SYSTEMS! Panels. Equipment, Books. 
Free Catalog! SUN POWER - TEXAS, POB 2788. Freeport, 
Texas 77541 (409) 233-8350 



SOLAR collectors you construct. Send stamp. 10909-PM 
Hayvenhurst. Granada Hills, CA 91344 



SOLAR Shores - Build your own 12 x 30 Solar Green 
House Plans - Materials list: $19 99 + $2 00 S&H - Solar Sky 
Light: $14 95 + S2.00 S&H - Solar Yard Clock: $9.99 + $2.00 
S&H to: Solar Shores, P O. Box L. Westernport, MD 21562 



FREE ELECTRICITVI Inexpensive, Easy Project. Details: 
CAOROP. 770 Welch. 3A, Palo Alto, CA 94304 



HEAnNG,nJELSA>^ERS 



HEAT YOUR HOME WtTM YOUR WATER HEATER, Elimi- 
nate Electncity. Cut gas bill in half. Mechanical Drawing 
$15 00 Send SASE Energy Saving Systems. Box 16870. Salt 
Uke City. Utah 84116. 



MAKE YOUR OWN FUEL - for pennies per gallon! Free 
details! RTA Enterprises, Box 6838. Lincoln. NE 68506 



HOME CRAFTSiMAN 



SHADOW BOXES, 14 Detailed Plans for Home or Profit. 
$4.00 Each. List $1 .00. Shadow Boxes, Box 935, Radcliff . KY 
40159 



CHILDREN'S Picnic Table For Pennies. Easy to Follow 
Plans. Send $2.75 to: Kenneth Hock. 2054 El Centre. 
Columbia. MO 65201 



1000 WOODCRAFT PATTERNS! Fun, profitable, shop- 
tested designs Catalog + sample pattern $2.00 • Accents 
(BP-80), Box 7387, Gonic, NH 03867 



ATTENTION BIRD OWNERS 
SICK and tired of cleaning your bird cage? You'll feel better 
with the amazing Easy-Clean Bird Cage System". Plans and 
photographs $10.00. 9230 Creditview Rd.. Brampton, Ont., 
Canada. L6V 1A1 



"GETTING STARTED WITH PVC PIPE FURNITURE." 

Casual, Box 208, Tewksbury, MA 01876 



FAVORITE WOOD TOYS, Patterns, Parts, Wheels. Catalog 
$1 00 Toys and Joys, Box 628M, Lynden, Wash 98264 



NEW! BUILD AMAZING LKIUID PISTON ENGINE from 
pipe fittings. Easy plans. Free information. ABCO. Box 306- 
M8. Seminary, MS 39479 



FULL-SIZE PROFESSIONAL PLANS Catalog $3 00. Over 
200 plans for building fine furniture. Furniture Designs, Inc.. 
CP-90, 1827 Elmdale Ave , Glenview. IL 60025. 



SUPER woodcraft patterns, catalog $1.00. Crafters 
Delight. 11840 North US. 27. Dewitt, Michigan 48820 



HUNTING KNIFE YOU MAKE out of an "OLD RLE", using 
simple tools Illustrated instructions $5 00 to: Handcraft of 
California, P O Box "FQ ", Beaumont, CA 92223 



PORTABLE PKNIC TABLE, Seats four adults, made from 
one plywood sheet! Disassembles easily, storage/travel. 
Plans $4.95 SASE: Jim Murphy, 8760 Manhattan North. 
Traverse City, Ml 49684 



UNIQUE wood planter designs. 7 sets of plans $5.50. K & S, 
P.O Box 864. Round Rock, TX 78664 



NOW! BUILD YOUR DOG A GOOD HOME! New! Easy 
Blueprints FREE UPS $49.99. DESIGNS, Box 22393. 
Savannah, Georgia 31403-2393. 



ADIRONDACK CHAIR PLANS and catalog Professional 
plans with full size patterns. $12.00 check or m o. Regency 
Designs dwr. 200. 544 Nashville Pike. Suite 106. Gallatin. TN 
37066 



Cl, 



WOOD. WWDOPWORIONG 



START YOUR OWN WOODWORKING BUSINESS - Com- 
plete Guide, $9.95. Satisfaction Guaranteed! DMT 
Enterprises. P.O Box 1605, Laconia, NH 03247 

EASY to build bookshelf speakers, wooden clock, router 
table. Plans only $3 each. Simple Designs. 708 Bernal Ave.. 
Los Angeles. Calif. 90023 

CUSTOM PICNIC TABLES with elegant walnut finish. Low 
cost. Easily build for yourself or for big profit Plans $10. 
Sarpen. P.O. Box 60, Dolgeville. N.Y. 13329 

WOODWORKERS: Japanese-Western Hybrid Work- 
bench. Economical. Portable, Super-Solid. Full Plans 
$10.00. Stewart. 70 Santa Ana, Long Beach, CA 90603 



PLANS. BLUEPRIMTS. PROJECTS 



POOL ENTHUSIASTS Plans for unique cue stick rack. 
Computer designed. $7.00, Darkroom Developments. P.O. 
Box 7621. Loudon. NH 03301 



8" DISC Sander Plans $5. Alal Enterprises, 208 Parkwood, 
Dayton, TX 77535 



DRILL PRESS / DRUM SANDER Off shelf items. Plans 
$6.00 Mac Enterprises, P.O Box 727. Boaz, Ala. 35957 



BUILD YOUR OWN Folding Shop Cranes (Cherry Pickers) 
and Engine Stands. $1000 for easy to follow plans. Lowe 
Enterprises, Dept. M-1 . P.O Box 1942, South Bend, IN 46634 

ARCH Lawn - Garden Entrance 36X43X87' High. Material 
List and Plans $6 95. SAT, Rt.1, Box 48, Stonecreek, Ohio 
43640 

SKY HOOK Amazing Device Defies Gravity. Fascinate 
Friends For Template and Instructions Send $3.00. SASE 
Box 601. Norwell. MA 02061 

PROFESSIONAL Drafters will make Computerized Draw- 
ings Send Sketch for Price Quote MRG. Box 1784. 
Carrollton. GA 30117 

RETRACTABLE DOME for clean, warm pools Brochure. 
$1.00. Bridge Sta n. Box 543. Niagara Falls. NY 14305 

COMPLETE PLANS TO BUILD 18TH CENTURY STYLE 
HOODED DOLL CRADLE. Send $4 99 each, check or money 
order, to: LEXICO Enterprises, Dept. R, 66 Brown St.. 
Croswell, Michigan 46422 

LOFTS Plans and Instructions for Dormatories and Apart- 
ments Send $7 00 P.O Box 691, Kent, Ohio 44240 



BUILT in stereo speaker system plans. Flush mounted in- 
wall units and subwoofer Super Hifi. Easy to build. Send 
$19.95 to: Technihelp, 1515 N. Warson. Suite 109. St. Louis. 
MO 63132. 800^66-0512 MCA^isa 

HOME RECYCLE CENTER and Container Crusher Plans 
plus 50 Energy and Money Saving Ideas $9 E-Z Plans, P.O. 
Box 618, Elmer, N.J. 08318 

HOBBYISTS Built This AMAZING ANTKjRAVITY GENER- 
ATOR Electncal Phenomena Produces Effect Of Antigravity 
Easy To Build. Complete Plans $9.95. Andre Sampson. 3519 
Keston Road. Baltimore, Maryland 21207 

DRINK PURE WATER. Build your own BACTERK>STATK: 

filter. Removes Chlorine. Pesticides. Herbicides, effectively. 
Blueprints $10.00. P.O Box 9124, Tacoma. WA 98409 

ELEVATOR plans Numerous applications, indoor/out- 
door environments Simple. $8 00 CMC. Box 826. Odessa, 
Texas 79760 

BEER CAN AIRPLANE. Single wing design, hangs out- 
doors, propeller rotates in wind, templates and plans, $6.50. 
LFB, P.O. Box 96. Mt. Bethel, PA 18343 

SHREDDER-CHIPPER Use your LAWNMOWER, make 
compost wood chips. Plans $8.50 O'Curran Enterprise, P.O. 
Box 915475. Longwood, Florida 32791-5475 

DRAFTING Table Blueprint. Build One Easily. Inexpen- 
sively. $8.00. Diamond Drafting, P.O. Box 313. Sandy, UT 
84091 

CONVERTIBLE "FUTON" BED FRAME: Plans. Materials 
List. $3.00. SASE. K. Foley. Box 470. Needham Heights, 
Mass 02194 

GARBAGE ORGANIZER Recycle and separate without 
messy containers Easy for municipal pickup Complete 
plans $1 9 95 Lee Company. Cain Ave . Leesburg. N J 08327 

DOG HOUSE PLANS, three sizes $5.00. A.S.I., P.O. Box 
262, Ganivood, New Jersey 07027 

CATALOG of Custom Furniture Plans For Do It Yourselfer 
$4.50 Refundable. Furniture. 22621 Calvert St.. Woodland 
Hills. CA 91367 

ULTRALTTE ROWBOAT PLANS fourteen feet $10.00. 
Otter, 214 24th Street. Pon Townsend, Wash. 98368 

JUNGLE GYM play yard plans $5 LSASE. P O Box 120, 
Brighton, Michigan 48116 

WOOD combinatkin fort, swing sandbox $12.95. Seven 
outdoor plans $9.00. Stevens Associates, 637 Pennsylvania, 
Ave., Rochester. PA 15074 



ALCOHOL SOLAR STILL FUEL FOR PENNES. BUILD 
YOURS. $4.95. Doering. Box 643. West Linn, Oregon 97068 

MOD - POD Pick - Up Truck Topper. Rugged. Aerodynam- 
ic. Removable. For Work Or Recreation. Easy To Build. Plans 
And Instructions. Send $10.00 MOD - POD. P O Box 158, 
New Market, Tenn 37820 

GRIU ON TRAILER PLANS $1 2.50 P 0 Box 271 . Smarr. 
GA. 31066 

DELUXE WOOD ENTERTAINMENT CENTER. Complete 
plans, material list and instructions. For TV and five or more 
units with storage. Send $9.95 plus $1.50 S&H to: Resources 
Etc., P.O. Box 201178. Austin. Texas 78720-1178. 

CREATIVE Alum/Wood 1 2' DRIVEWAY SECURITY GATE. 

Plans $12.95 Brochure $2.00. Micron. 3559 Countryside. 
Glenwood. MO 21738 

CAN crusher plans. Easy. Bags. $7.95. Box 651 , Midway 
City, CA 92655 



DOMES 



BUILD A Super Insulated Dome Home! Send $500- 
lllustrated Catalog. ENERGY STRUCTURES, 893 Wilson, St. 
Paul. MN 55106 1-800-334-8144 



FOR T>E HOME 



STOP USING TOXIC INSECTICIDES IN YOUR HOME! 

Exclusive how-to guide explains proven techniques to con- 
trol insects without chemicals or electronic gimmicks. Satis- 
faction Guaranteed. S5 95 Mark Stevens. P.O. Box 2233. 
Newport News, VA 23602 

ANTIQUE Hardware Store Catalog Of Victorian Home 
Renovation Products. $3 Refundable RD2 Box A Dept. PM. 
Kintnersville. PA 18930 

WATER is a transparent, colorless, tasteless, odorless 
compound. If not send $3.00 for information Room #2 West 
P.O Box 3319, Athabasca, Alberta, Canada TOG OBO 

MICE disappear! Harmless hert>al containers send critters 
packing $7.50. Environmental. 1601 Coates Rd.. Sioux Falls. 
S D. 57105 



HOME BULDMG & REMODEUNG 



GEODESIC DOME SMELLS - 39 . 45'. 48 and 60' diame- 
ters. VHS Video constnjction $8,00. Canterbury Domes. 815 
Canterbury Rd., Kings Mountain. NC 28086. 704/739-7212. 

GET RID OF GUTTERS! Rainhandler replaces gutters No 
Clogging. No Ice Dams. Used on thousands of homes. Write: 
Rainhandler. Box 667-PM. Greens Farms. CT 06436 or 
phone 1-800-942-3004 

HANG WALLPAPER Like A Professional For Step By Step 
Pamphlet Send $5.95. Ahamco. 1300 W Tennessee. 
Midland, Texas 79701 



PLASTICS 



CASTOLITE Liquid Plastics. Crystal clear, colors. For 
casting, embedding, coating, fit>erglassing, repairing and 
reproducing with our Mold Making Supplies Catalog $2 00. 
CASTOUTE, Dept. 90K/PM, Box 391, Woodstock, IL 60098 



AR COMXTIOMNG & HEAnNG 



AIR CONOmONING AND HEATING EQUIPMENT, RRE- 
PLACES, PARTS, ACCESSORIES, SUPPLIES, WHOLE- 
SALE TO YOU 1-800-SAY-AIR-1 



SAVE MONEY! Leam Simple Steps - Eliminate Need For 
A/C Repairman $6 00 Alcala. P 0 Box 20284. Riverside, 
Calif 92516 



DO IT YOURSELF 



63,470 CATALOGS DIRECTORY guide Sources for any- 
thing! $5.95: Catalogs. Box 14107AA, Jackson. MS 39236 

MSTALL YOUR OWN IN GROUND SWIMMING POOL for 

as low as $1,695.00. Cheswick Pools. Rt, #28. Cheswick. PA 
15024 412-274-6400 



BUILD Multipurpose 24' X 32' structure yourself $2.00 for 
details C S. Wood Manipulations. Box 217A. Lyndonville. VT 
05851 



CANOE interchangeable sailboat Infomiation $3.00 to: 
Canoe Conversions, P 0 Box 2973. Olathe, Kansas 66062 

PRACTKAL self help RRE RETARDANT for existing 
wood shake shingle roofs. Developed for U.S. Government. 
$25.00 for complete report. C and J Info. P O. Box 279. Lake 
Hughes. CA 93532 

ELECTROPLATING. Complete Textbook. Electroplate 
Metallics/Nonmetallics $14.95. Details Free. Tropix. Palm 
Bay, FL 32906^5 

ARROWHEAD Making Information $1.00. VHS Videos 
$29 95, Shipping $3.50 USA Only. Commons Craft, Box 
501 2-M, Central Point, OR 97502 

IN-GROUND SWIMMING POOL KITS including 1 horse- 
power pump and filter. Lifetime Warranty, from $1 ,695.00. 
501-758-6946 collect. 



51,000 Catalogs Listed. Sources for Anything! $5.95. 
Directory. Box 92452N, Atlanta, Georgia 30314 



REPLACEMENT WINDOW INSTALLATION MANUAL De- 
veloped By Professional Installers Includes Pictures And 
Buying Guide $7.95, VHS Video $24.95. DuHadway, P. M., 
P.O. Box 11748. Ft. Wayne, IN 46860-1748 



BODY REPAIR VIDEOS $19 95 Free Brochure Call 

Triangle Productions 1 -800-562-8855 



DECKS. Turn your deck ideas into working blueprints that 
you can use to buiM a deck yourself, with easy step by step 
method. Or choose from 6 different plans Send $7 to: 
Decks. 10324 Leo Rd ''62. Ft Wayne, Ind 46825 



BUILD Durham Fly Catcher Terrifically exciting device. All 
parts including battery and motor $8.00 plus $2 00 postage 
handling. See ad page 1 55 May Issue P L. Incorporated, Box 
2517, Holyoke. MA 01041. 



WILL Kit guaranteed legal all states, bonus survivors 
guide S24 95. Kavon, 3151 2 Orchard, Willowick, Ohio 44094 



VIDEO'S instructional texts, computer software on electri- 
cal wiring, carpentry, plumbing, welding, etc FREE CATA- 
LOGS. AAVIM. 745 Gaines School Road. Athens. GA 30605 
1-800-228-4689 



SPRINKLER SYSTEMS RESIDENTIAL 
SPRINKLER System. Plan, build and install your own and 
save up to 50%. $8.75. DKW. P.O. Box 702255. Tulsa, Okla. 
74170 



TELEPHONE JACK COMPLETE INSTALLATION IN- 
STRUCTIONS. SEND $10.00 TO: THOMAS 
COMMUNICATIONS COMPANY, P.O. BOX A, LAKESIDE, 
CAUF. 92040 



MOST REFRIGERATOR REPAIRS are easier than you 
think! No Freon. brazing, theories Illustrated Manual demys- 
tifies diagnosis repair. Order now- too late when it breaks! 
$12.95. D. Emiey. Box 971. Reno, NV 89504 



UTILITY METERS! Descrambling! Sunreillance! Unusual 
Publications! Videos! Catalog $1.00 - Infotech. Box 4-M, 
Carthage. TX 75633 



MODIFY LAWNMOWER ENGINES for go-cart, generator, 
compressor, from vertical to horizontal shaft. Run two 
coupled together, 7 horsepower, one runs backwards. Step 
by step video $1 5.00. BUILD 200 amp. portable DC welder for 
less than $65.00 Step by step video $1 5.00. Charles Thomas, 
P O Box 1546. Pearland. Texas 77588-1546 



ARTS. CRAFTS. SUPPLES 



BEAUTIFUL Quilt Top Patterns. Easy Strip Piecing Meth- 
od Request Flaming Star. Quick Star, or Sunshine and 
Shadow. Send $5 00 Each To: Cleo. 905 No. 600E. Pnce. UT 
84501 



"GETTINO Started in Stained Glass " $1.00. Whittemore. 
Box 2065T, Hanover. Mass. 02339 



CLOCK movements, components, plans, epoxy, foil and 
art prints, shaker pegs, touch tones, door harp supplies, 
Bible clocks, videos, transfer art, stencils - over 1200 items! 
Wholesale catalog $3.00 (credited). Steebar, P.O. Box 463-P. 
Andover. NJ 07821-0463. 



CARTOOMNa COMMERCIAL ARTS. 



CARTOON for Fun and Money!!! Free Booklet!!! Cartoons, 
Box 40614A. [Detroit. Michigan 48240 



TOVS, GAMES. KITES. PUZZLES, 
NOVELTES 



PREHISTORIC SHARKS TOOTH, Guaranteed Authentic, 
over 15 million years old! History included. $5.95. Earthly 
Matters. P.O. Box 3631. Port Charlotte. Florida 33949 



NEW TOY IDEA? Need Access To Toy Companies? Want 
The Competitive Edge? We Can Help! EXCEL Offers Full 
Inventors Services. 612-934-1200. 



MAGIC TRICKS, XIKES. 
VENTRIjOOUISM 



FREE! World's Leading Novelty Catalog. 1600 Jokes. 
Tricks. Science. Sports. Hobbies. Johnson-Smith. F-01. 
Bradenton. FL 34206-5500 



FREE CATALOG: Ventriloquism. Magic. Clowning, Pup- 
petry, Ballooning! Supplies, Instruction. Entertain Success- 
fully. Profitably! Maher, Box 420-PM. Littleton. Colorado 
60160. 



HOB8ES A COUECnONS 



MILITARY Medals Catalogue $1 00 Subscription Yearly 
$8.00 Vernon. Box 1560PM. Wildomar. CA 92395-1560. 
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FLAGS 



FREE FLAG CATALOG! US. histoncal. international. 
Accessories Browse n' Buy, Box 504-M8. Bohemia, N.Y. 
11716-0504 



CECALS, EMBLEMS. PKTChCS 



CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS. 

Free Catalog/Quotes. Rush Sketch. Stadri, 61 P Jane. N.Y C 
10014. (212) 929-2293 



ANTIQUES, RELKS, INDIAN GOODS & 
CURIOS 



FREE List to Serious Collectors 300,000 Indian Artifacts. 
Spears, Pots. SO.OOO Minerals And Fossils. Caddo Trading, 
Box 669, Murfreestmro, Arkansas 71958. 



S1AMPC01i£CTMG 



FREE! Big Catalog - New Edition Listing Thousands Of 
Bargains On Worldwide Stamps, Packets. Albums, And 
Accessories. Free When Requesting Stamps On Approval. 
Buy What You Like. Return Balance Jamestown Stamp 
Company, Dept. E80PM. Jamestown, NY 14701 

FREE Gift With First Purchase. U.S. Approvals And Want 
List Service. 20c for Handling The Stamp Boutique. P.O 
Box 456, Madison, N J. 07940 



FREE discount list, request countries IVA, Box 197-C, 
Hanford, CA 93232 



FREE sample plus catalog Jefferles. 3480 Middlebelt, 
West Bloomfield. Ml 48033 



SO DIFFERENT Old U.S. between 1 861 and 1939 - $1 00. Ed 
Roush, Box 3734, Mansfield, Ohio 44907. 



OLD U.S. stamps on approval. Sherman, Box 15355E, 
Philadelphia, PA 19111 



WORLD Wide Stamps mounted in books on approval 2e 
and up TRUST STAMP COMPANY, P.O. Box 100-P, 
Jamaica, N Y. 11435 



500 Different Worldwide Stamps. Only $2.00! Approvals 
Quebephil, Box 68, SI. Jerome, Canada J7Z 5T7 



FREE! Mystery Selection With Approvals. Sparhawk, 5023 
Madison. Spokane, WA 99205 

FREE U.S. Mint pictorial set complete. Mint approvals 
included. Hildebrand, Box 4867, Santa Clara, California 
95054 



"INVERTED ERROR" + 100 Different United States, SOc 
with approvals. Luray. P.O Box 7088, Silver Spring, MD 
20907 



ONE! Two! Three! Cent Stamp Approvals, Regardless 
Catalog. Kloster, 4164 52nd St., San Diego, CA 92105 

U, S. 6 Commemorative Plate Blocks Or 30 commemora- 
tives. Or 200 Used Commemoratives $1,001 Approvals. 
Gordon Davison. Contoocook, NH 03229 



HIGHLIGHT YOUR AD! Do you want more visibility? You 
can certainly have it! The screening process shown here 
costs $50 00 Interested'' Rates are still S8 65 per word 
insertion payable in advance Send your ad plus check or 
money order to: Popular Mechanics Classified, 224 W 57th 
Street, New York, NY 10019 



PLAYS. SONGS, MANUSCRB^TS 



POEMS, Songs Wanted. Free Recording Publishing 
Broadway Music Productions, Box 7438PM. Sarasota, FL 
33578 



MUSIC MSTHUCTIONS & IMSmUMENTS 



INTERNATIONAL VIOUN COMPANY, tonewood, tools 
varnishes, parts, accessories, strings, cases, instruments, 
bows Violin, guitar kits. Catalog $1.00. Dept. PM, 4026 W 
Belvedere Ave., Baltimore, MD 21215. 

ACCORDIONS. CONCERTINAS, Button boxes, new. used, 
repairs, trades, credit cards Castiglione. Box 40S, Warren. 
Ml 48090 Catalogs 313-755-6050 — 800-325-1832 

ACCORDION Top Brands, Cordovox, Buy Direct Tremen- 
dous Discounts. Trades, accepted. Free brochure. PM, 
Accordion-O-Rama, 16 West 19th Street, New York, NY 
10011. Phone 212-675-9089. 



VIOLIN, GUITAR, etc., making materials, accessories, 
books Catalog, $1.00. International Luthiers Supply, Box 
580397, Tulsa, OK 74158 



BANJO video lessons write: Banjo, Rt. 1 Box 20P, 
Laneville, TX 75667 



COMPLETE luthiers catalog. Kits, parts, tools. Banjo, 
guitar, violin $1.00, String King, Box 9083 PM1. Akron, OH 
44305. 
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MSTRUMENT Kits! Build Appalachian and hammered 
dulcimers, banjos, mandolins: even harps, harpsichords. 
Free Catalog. PM Hughes, 4419 West Colfax, Denver, CO 
80204 



SEU^ HMPROVEMENT 



PREMATURE Reaction/Impotence Cured Forever in a 3hr 
Session of Mental & Physical Exercises, 16yrs Research. 
Honorary Doctorate. Scientific/Sincere, High Success. 
11 am-1 pm 212-689-9717 

STOP Smoking! No Gimmicks, No Bull Info-Smoking. 21 1 
EInora, Hendersonville. TN 37075 

MASTER YOUR MEMORY Learn powerful techniques 
with this exciting book "How to develop an exceptional 
memory Order Now - Satisfaction Guaranteed. Send $6.50 
to: Roberts International Ent.. 16225 Monty Court, Rockville, 
MD 20853 



EDUCATION & MSTRUCnONS 



"JET/GAS TURBINE CAREERS!" Homestudy - theory, 
maintenance, overhaul ■ Diploma awarded. American Jet 
School. Department PM109, Dartiy, Montana 59829. 
(496)349-2100. 



TERMPAPER assistance. 16,278 papers available! 306- 
page catalog — rush $2 00. Research, 1 1322 Idaho, #206MK, 
Los Angeles, 90025 Toll Free Hotline: 800-351-0222 
(California. 213-477-8226) 



DETECTIVE Home Study Course Free lapel pin, certifi- 
cate, great future. Professional Investigator School, Dept 
CP, P O Box 41256, Los Angeles, CA 90041 

FREE CAREER GUIDE. Earn more money with Success 
Proven Correspondence Diploma Courses. Granton 
Institute, 263A Adelaide Street, West Toronto, Canada M5H 
1Y3 



EXTENSION And Posl-Graduate Awards in Philosophy, 
An. Science, Botanic. Medicine, Homeopathy, Radionics, 
and others 30 sub)ects Curricular free (airmail $1 00 refund- 
able). Register, Sussex College of Technology, Highfield, 
Oanehill, Sussex, England. 

RAOIESTHESIA, Radionics and Dowsing. Books, Courses 
and Equipment. Electronic Homoeopathy Equipment. Illus- 
trated 76 Page catalogue Free (air mail 3 dollars) Established 
over 40 years Bruce Copen Laboratories, Highfield, 
Danehill, Sussex. England RH17 7EX. Tel-0825-790214. Fax 
0825-790097 Telex 95246. 



PIANO TUNING PAYS - Piano tuning - Electronic organ 
servicing. Learned easily at home. Free booklet. Niles Bryant 
School. P.O. Box 19700. Sacramento. CA 95819 



NONRESIDENT UNIVERSITY DEGREES, Bachelor s. Mas- 
ter's. Doctorates Accredited, inexpensive, fast. Credit for life 
experience Free sixteen page booklet. Dr. John Bear. P C 
Box 826PM, Benicia, Ca. 94510 



UNIVERSITY DEGREES without classes. Accredited 
Bachelors, Masters, PhD's. Free FACts Revealed. Thorson- 
PM-8. Box 470886. Tulsa. OK 74147 



PARAPSYCHOLOGY course Diploma. Write: Universal 
Esotenc, Dept PM8, Box 592191, Florida 33159 

RAOIESTHESIA - Radionics - Homoeopathic Books, 
courses & equipment color catalogue (pstage 2 dollar) 
Bruce Copen Laboratories (established 43 years). American 
Offices; PSITECH P O Box 291. Wadsworth, III. 60083. Fax 
1-708-623-1880. Phone; 1-708-217-1880 



PRAY: Readers Obey Jesus. 1 127 NE Fifth St., Ocala, Fla. 
32670 



LOCKSMITHING, Universal School of Master. Correspon- 
dence and Shop Training. Box 214652PM. Sacramento. CA 
95821 



BE A TRAVEL AGENT OR HOTEL MANAGER. Train at 
home. Write for brochure. Specify travel or hotel. American 
Educational Institute, Dept 08-08-90, 3787 Main St., 
Bridgeport. CT 06606 



LEARN Homoeopathic Medicine or Naturopathy from 
Internationally Accredited School, to Professional Diploma 
standard Other courses Dietetics Radionics. Established 
1961. Prospectus Free (airmail 2 Dolarars) BRANTRIDGE 
FOREST SCHOOL. Highfield Danehill. Sussex England 
RH177EX. Telex 95246. FAX 0825-790097. Tel 0625-790214. 



PARALEGAL GRADED CURRICULUM, Approved Home 
Study. Most Affordable & Comprehensive. 100 Years of 
Legal Training FREE CATALOG. 1-800-826-9228. 
BLACKSTONE SCHOOL OF LAW, P.O Box 790906, Dept. 
PM, Dallas, TX 75379. 



FIBERGLASS MOLOS-Learn How To Make Them 2 Hr. 
VHS Video $25 00 + $3 00 Post. Book $13.00. Homegrown 
Video, P 0. Box 4776, Covina, Calif. 91723 



FREE COLLEGE TAPE External Degrees Business Public 
Administration, Law Graduate-Undergraduate. Financial Aid 
(800) 777-2930 LaSalle University, Mandeville, LA 70470- 
4000 



BECOME A Loan Officer/Underwriter, High Demand Com- 
plete 68 Page Guidelines And Instructions Plus Free Loan Kit 
$19.95 Guaranteed. Mission Mortgage, 24551 Raymond, 
Suite 270, El Toro, California 92630 



COLLEGE AT A LATER AGE? Guide contains 101 tips. 
Free details. Candace Auth Enterprises, 1427 Marview Drive, 
Dept. PM, Westlake, Ohio 44145 



SCHOOLS 



WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (for- 
merly Reisch) Term soon. Free catalog. COL. GORDON E. 
TAYLOR, Box 949, Dept. 19, Mason City, lA 50401, 51 5/423- 
5242 



HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY 
PAYMENTS. INFORMATION FREE. OUR 90TH YEAR, Call 1- 
800-228-5600 OR WRITE AMERICAN SCHOOL, DEPT. #345, 
850 E. 58TH ST.. CHICAGO, IL. 60637 



EMPLOYMENT INFORMATION 



HOME assembly. Electronics, automotives, crafts, typing, 
sewing Apply Now! (213) 281-8111. 

FUTURE JOBS. Fastest growing occupations, and what 
training needed to get them. $6 25 to; Information, P.O. Box 
14766, Richmond, Virginia 23221. 

GET That Inten/iew, Get That Job! Guidelines To Interview 
Winning, Resumes $14.95. Al Arsan, 24551 Raymond Way. 
Suite 270, El Toro, Calif 92630 

JOBS, Any state. Any occupation, including government, 
state, public. Also cruiseships, tugs, ships, riverboats, oil- 
rigs Women-Men. Work month-Home month. USA plus 
overseas. Information $5.00. Nationwide Employment, B200 
PM, Central, IN 47110 



MAKE $$$ the easy way Complete AUCTION-GUlOE 

shows how Only $10 00. Fineline Publishing, Box 2211, 
Sandusky, OH 44871 

ARE YOU LOOKING FOR EMPLOYMENT? Try our Clas- 
sified Section! It costs only $8 65 per word And, if you wish to 
run all or part of your ad in bold capital letters-you can do so for 
as little as $1.00 per word additional. Act now! Send your ad 
to; POPULAR MECHANICS, CLASSIFIED DEPT., 224 
WEST 57TH STREET, NEW YORK, NY 10019 



HELPMMNTED 



OVERSEAS. To $1000 Daily! FREE list. ZINCPO, Box 
13110, Las Vegas, NV 89112 

GUARANTEED! Best Pay! Easy-assemble products at 
home. (904)686-3634 X7030. 

GOVERNMENT JOBS $16,040 - $59.23a'yr. Now Hiring. 
Call (1) 805-687-6000 Ext R-20024 for current federal list. 

ATTENTION Excellent Wages For Spare Time Assemt)ly: 
WOODWORKING, Crafts. Others. No Experience Needed. 
Call 1-504-641-7778 Ext. 8318 Open 24 Hours, Including 
Sunday 

EASY Work! Excellent Pay! Assemble Products At Home. 
Call 504-641-8003 Ext 5038 



EXCELLENT Extra Income! Easy Home Assembly Work. 
24 Hour Recording. (619)966-6083 Dept 102 

OVERSEAS EMPLOYMENT OPPORTUNITIES. Excellent 
income! A new life Free report! Overseas, Box 8308, Silver 
Spring, MD 20907. 

AUSTRALIA WANTS YOUl Big Pay! Transportation! New 
Employment Handbook — $3.00. International, Box 19107- 
AV, Washington, DC 20036 

OVERSEAS $30,000 - $75,000* Free ReportI 
Employment. Box 19760-AV, Indianapolis, IN 46219. 

HOME ASSEMBLY! Proven products from Real compa- 
nies and More. Guaranteed! Free Information. Seag. 3213 W, 
Wheeler, Box 221, Seattle, WA 98199 

$329.84 Weekly Assembling Our Products At Home. (415) 
432-2514 (Recorded Message) 

ASSEMBLE Products At Home! Wide Selection of Jobs. 
Top Pay! Send SASE: American Distributors. Box 1356. 
Orange. Texas 77631 

EARN up to $280.00 weekly assembling jewelry from your 
home. Materials, payment supplied! Immediate openings! 
Write: NMCD. Inc., P.O. Box 27417-1, Albuquerque, NM 
87125. 



PORMVENTORS 



PATENT AND DEVELOP Your Invention Registered 
Patent Agent and Licensed Professional Engineer. Send 
for FREE PATENT INFORMATION Every Inventor Should 
Have, Richard L Miller, 12 Parkside Drive, Suite M, Dix 
Hills, NY 11746 (516) 499-4343 

PATENT IT ECONOMICALLY! Free details. Licensed since 
1958 Raner Associates. 2008 Fondulac. Richmond, VA 
23229. 

(Conttnuad on next page) 

Cc, 



FOR IMVEIMTORS 

(Continued from preceding page) 



MANUSCRIPT Royalty Tidbits' for the Little Guy ". 40 
pgs.. Included Free with half-hour conference with retired 
corporate patent attorney. 37 years Insider " experience 
handling submitted ideas, $39 50, Call 513/339-1180 for 
details 



DRAWINGS professionally drafted Information, $1 00. 
I,K.F., Box 268024, Chicago, IL 60626 



PATENT AGENT, Scott Ramsey, 52S3 Even Star Place, 
Columbia, MD 21044 



IDEAS, inventions technology wanted! Industry presenta- 
tion/national exposition 1 -800-288-IDEA. ISC-PM, 903 
Liberty. Pittsburgh. PA 15222. 



REGISTERED PATENT ATTORNEY Donald A 
Kettlestrlngs, 414 Hungerford Drive, Rockville, Maryland 
20850. 1-800-748-6216 



MVENTORSI Can you patent and profit from your Idea? 
Call or write for your free Information package. Over a 
decade of service. AMERICAN INVENTORS 
CORPORATION, 82 Broad Street, Dept PM. Westfield, 
Massachusetts 01086. 1-800-338-S656. In Massachusetts or 
Canada call (413) 568-3753. 



FREE help for inventors! No charge for protection forms 
and information kit Affiliated Inventors Foundation. 1-80O- 
525-5885 



FOR Product Development and Patent Assistance, call 
Davison & Associates. Free info 1-800-677-6382 



TAIWAN PATENT AND TRADEMARK REGISTRATION 

Lowcharges. Alfred & Jason, PO Box 82-144, Taipei, 
Taiwan. 



PATENT for less than $5.00 Attorneys won't talk about 
Guaranteed Court legal. For details send $4 00 SASE. Lepat, 
Box 112. Ladysmith. Wl 54848 



INVENTOR INFORMATION - DRAWINGS - SEARCHES - 
DOCUMENT FORMS. Send $5 00 for do-yourself inventor kit 
you file with the government Mall to: Tec. Services. P.O. Box 
1456, Paradise. CA 95967. Phone (916) 872-4901. 



INVENTORS: If you have an invention (or sale or license, 
write for free booklet explaining how we can help you 
Kessler Sales Corp , C-5-F. Fremont, Ohio 43420. 



IDEA TO MARKETPLACE: Guide to Marketing Your Inven- 
tions! $9 95 INTELMAIL. P.O. Box 30501, Amarlllo. TX 
79120-0501 



EUMINATE SEARCH. PATENT. MARKETING COSTSI De 

tails $25. or Preview $3i^SASE SYL*790 3605 Arctic, 
Anchorage. AK 99503 



IMVENTIONS VW^NTED 



INVEWnON MARKETING, FREE INFORMATK)N REPRE- 
SENTING MANUFACTURERS. Patmart, 233 Broadway. Rm 
3815, Financial District, New York. NY 10007 



INVENTORS! Have An Idea? Call IMPAC for free informa- 
tion kit. Toll Free in US/Canada 1-800-225-5800. 



INVENTORS! Your first step is important. For Free advice, 
call Advanced Patent Services. Washington. DC. 1-800-458- 
0352. 



INVENTORS: Call TLCI (or free information 1-800-468- 
7200 24 hours'day - USA/Canada 



LEARN how to o(fer your invention for sale or license. Free 
booklet outlines procedures, royalty rates, requirements. 
Kessler Sales Corporation. C-5-IW. Fremont, Ohio 43420. 



REAL ESTATE & FARMS 



GOVERNMENT HOMES from $1 (U repair). Delinquent tax 
property. Repossessions Call (1)805-687-6000 Ext. GH- 
20024 for current repo list. 

NEW. Real estate future. Professional market investiga- 
tion. $3. Worldtrade, Box 246. New Britain. Connecticut 
06050 



REAL ESTATE FOR SALE . Hunting & fishing retreats, 
lake & river camps, all types of wilderness properties . Call or 
write (or our NEW FREE CATALOG showcasing thousands 
o( real estate values nationwide! UNITED NATIONAL REAL 

ESTATE, 4700-PM Belleview, Kansas City, MO 64112. Ph; 
Toil-Free: 1-800-999-1020 



ANNOUNCING Repossessed Homes Buyer s handbook, 
repo list your area 1 -800-735-2356 Dept BA800 



RELOCATION MONEY Up to $1000 cash when you move! 
Canada'USA. Information $5. REaF. 75 Brunswick Avenue. 
London. Ontario. Canada N6G 3KS 



FREE CATALOGS-TENNESSEE, GEORGIA, Homes. 
Land Businesses Please Specify State & Property Pre- 
ferred COUNTRY NETWORK, Box 368PM, Gainesville, MO 
65655-4632 (417) 679-4632 



GOVERNMENT LAINDS 



GOVERNMENT LAND OPEN TO CLAIM, 20 to 40 acre 
locations available for $20 government fee in Alaska, Arizo- 
na, Arkansas, California, Colorado, Florida, Idaho, Louisi- 
ana, Mississippi, Montana, Nevada, New Mexico, Oregon, 
Utah, Wyoming. For complete Instructions, maps, filing 
forms and telephone helpline send $20: or for more informa- 
tion send $3. Public Lands Title. Box 2082-X. Grass Valley, 
CalKornia 95945 



FORECLOSURES 



REPOSSESSED VA & HUD HOMES available (rom gov- 
ernment (rom $1 without credit check You repair. Also tax 
delinquent (oreclosures CALL (805) 682-7555 EXT H-1706 
for repo list your area. 



BUY IT WHOLESALE 



BELTS, Buckles, Hat Tacs. Jewelry, More Complete line 
fast sellers Big Profits Complete dealer set up Color 
catalog $1 00 Anchor, Box 3958-PMR, North Providence, Rl 
02911 



CLOSEOUT Jewelry & Cra(l Supplies (Catalog 25c) 
Roussels, 107-1631 Dow. Arlington. MA 02174-7199 



400,000 BARGAINS Below Wholesale: Many Free! Liqui- 
dations Closeouts Job Lots Single Samples Free 
Details. Bargalnhunters Opportunities, Box 1409-A, Holland, 
Michigan 49422. 



EARN MONEY selling Gold and costume jewelry, rings, 
watches-Buy Direct. 130^4 Below Retail Catalog $1.00. 
Anka-PM, 90 Greenwich Ave., Warwick. Rl 02886 



VACUUM CLEANERS Discount Prices ' New Rainbow 
$599 95, Kirby, Filter Queen, Tri-Star, Panasonic, Details: 
ABC Vacuum Warehouse, 6720 Burnel-PM, Austin. Texas 
78757, (512) 459-7643 



MILITARY Surplus For Men. Women. Children 1.000s 
Items New And Used. 24 Page Catalog $2 00. Crazy Johns 
Surplus. 201 1-M Nooseneck Hill Rd . Coventry. R I. 02816 



14K GOLD, SILVER Chains. Wholesale Catalog $3.00. 
Mint Time, 8411 Pecos ^G. Denver, CO 80221 



AOVERTISMG AGENCES, AOV. SER. 
MAUNGUSTS 



NEW ACTIVE NAMES! MIXED STATES! IMMEDIATE 
SHIPMENT! Adhesive Labels HOTLINE Opportunity Seek- 
ers 200,'$10: 50O'$15: 1000'$25. OTHERS! Advon, Drawer B2. 
Shelley, ID 83274 Visa/MC'AmEx 1-600-992-3866. 



MAILORDER Buyers Lists Available for Immediate Use! 
Computerized on Peel and Slick Lat>els in Zip Code Order. 
Guaranteed Deliverable! For Complete Details Send SASE 
To: Leslie Hammond. 8538 Norwood Place, Rosemead, CA 
91770 



NEW NAMES DAILY! First order "TRIPLED FREE! SAME 
DAY SHIPMENT!" Adhesive labels. Eager opportunity seek- 
ers. 20O'$5; 500.^9: 1000'$15: 2.000,S24: 5,000/S49: 10,000' 
$92 Other Lists Available. UST-MASTERS, Box 425-BR. Mt 
Sinai. NY 11766. Visa/MC/COD orders call 800-356-8664. 



REACH thousands advertise in monthly magazine, only 
75c a word SAA Publications. Locust Drive, Brewster, NY 
10509 



RUBBER STAMPS 



MAKE Rubber Stamps Highly Profitable, Free details. 
Stamper, P.O. Box 22809(GX), Tampa, FL 33622 



PRIVmNG PRESSES, RUBBER STAMP 

ourms 



TYPE for printing and stamps. Catalog $2.00 deductible. 
Quaker City Type, R D. 3. Box 134. Honeybrook, PA 19344 



BARCO Type Founders. Type and Rubber Stamps cata- 
logue Mail $2.00 refundable on first order. P.O. Box 1011, 
Bensenville. 60106 



TYPE and supplies. 100 page catalog. $2.00 deductible 
first order. Acme Type, 1720 N. Marshfield. Chicago. 60622 

RUBBER stamp supply catalog. $1.00 deductible first 
order. Star Stamp. 1720 N. Marshfield. Chicago. 60622 

PRINTING Presses, new and used supplies. List $1.00: 
Turnbaugh Pnnters Supply. Mechanicsburg. Penna 17055 



GFTSHOPPTCG 



STAMP holder. Engraved with your initials. $8.64 Guaran- 
teed Order Today ' Send money order or check. Louis 
Brown Gifts, 5044 Shirley Ann Drive. Columbus. Georgia 
31907 



BUTANE Candles - No Wax To Drip. Available in 12" And 
15" In 18 Colors. Gift Boxed. Free Catalog. P O. Box 102, 
Duarte. CA 91009. 



OOOCS, VUATOES. OLD GOLD, 
JEWELRY 



HIGHEST CASH for Gold. Jewelry. Gold Teeth. Rings. 
Diamonds. Watches. Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago Gold & Precious Metals, 
10 South Wabash, Dept 1258, Chicago, 60603 

TAKE NO CHANCES. Deal with oldest, most reliable firm 
in old gold business. Established In 1934. We buy Gold. 
Silver, Platinum, Diamonds, Highest Cash. Free Informa- 
tion: Rose Industries, 29-A East Madison, Chicago 60602 

BUYING Gold, silver, (orklift contacts, silver solder, gold 
and silver coins, G F , R G.P . gold plated electronic scrap 
and eyeglass frames. R L Refiners. 652 Myrtle St.. Elizabeth. 
N.J. 07202. 201-353-5049. 



JEWELRY, STONES, MIMERALS 



GOLD, strategic minerals 70pg book. Several hundred 
locations available in Wyoming Send $37.50 to: Box 517. 
Casper. WY 82602 



TREASURE FMDERS 



TREASURE — Locate quarter mile away with ultra 
sensitive locator — brochure free Research Products. Box 
270270-AMC, Tampa, Florida 33688 

RND Old Coins, Jewelry, Gold Nuggets. New Patented 
Revolutionary Device Free Catalog Gardiner Electronics. 
3131W N 35th Ave , Suite K Phoenix, A2 85017 



HOME BASED BUSINESSES 



MAKE A BUNDLE working part-time with these proven 
home businesses! Free details. Palatine Publishing, Dept. 
465, 41 Pepper Ridge Road. Stamford. CT 06905-3299 



PROFITABLE OOOJRfVnONS 



PLASTERCRAFT . Profitable Home Business 3000 
Molds Available. Details. Lynnette, 6251C Mentpark, 
Mentor, Ohio 44060. 



FREE Information Starter & Alternator Rebuilding. Box 
422, Seymour, TN 37865 

FREE Brochures. Repair Air Conditioning, Refrigeration. 
Gas Heating, full instructions Doolco. Inc.. 11252 
Goodnight, Dallas. TX 75229 

REPAIR lawnmowers thousands of parts and tools whole- 
sale list 50c. Ellwanger s. PM. P.O. Box V. Port Jems. NY 
12771 



T-SHIRT PRINTING machine under $25 00. plans $9.95 T- 
Slgn, 1592 Poe, Akron, Ohio 44306 

MAKE MONEY IN SPARE TIME. Earn Generous commis- 
sions as a sul>scriplion sales representative for leading mag- 
azines. For full details and instructions, send this ad with your 
name and address to: POPULAR MECHANICS, Dept AB-M, 
250 W. 55th St., New York, NY 10O19 



SAlESMEN-DiST. 



MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn 
weekly commissions showing our exciting line of Calendars, 
Pens and other popular Advertising Gifts. Prompt, personal 
service from AAA-1 firm Our 81st year. No experience 
necessary No investment of Collections. Set your own 
hours. Full Time Potential! Write to; Richard Lowe. 
NEWTON MANUFACTURING COMPANY, Dept. JPMC8. 
NevKton. Iowa 50208 515-792-4338, 

MANUFACTURER of exclusive electronic product needs 
salesmen Patrick Koltay. 4498 49th St. North. St. 

Petersburg, FL 33709 

VmOLESALE distributors, 3000 last selling products! 
Catalog $3.00 Refundable BDS. Box 6, Paragon, Indiana 
46166 
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DEAL DIRECT WITH A 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER with thirty-one years ol 
experience. U.S. and intematiooal patent applications. 
PATENT and DEVELOP your idea with the experience of an 
expert. Call or wnte tor (ree CONRDENTIAL DISCLOSURE, 
RECORD OF INVENTION and 96 PAGE BROCHURE. 
Introduction to Industry. Marketing Plans. Overseas 
Production. Prototypes and Research Readily Aiailable. 
Also specializing in Copyrights and 'Jadematks. 
—LESS THAN ONE HOUR FROM US PATENT OFFICE- 
CALL TOLL FREE 1-800-442-2728 or wnte: Michael I Kroll 
Registered Patent Attorney, US Patent registration « 26.755: 
171 Sttltviiell Lane, Syosset, Hew Vtxk 11791. Outside USA 
(516)-367-7777 - FAX: 516-692-2787 



AGENTS WANTED 



122% PHOFTT Meet Big Demand For Relief tram driving 
tatigue. stress, paint New Woodtieaded Massage Custiion 
Free informations. 1-800-999-1089 



BUSNESS OPPORTUMTES 



MPORT-Export opportunity. protital>le world-wide, mail 
order business from tiome. without capital We stiip plan lor 
no risk examination. Experience unnecessary Free Report 
Mellinger. Dept. A2709. Woodland Hills. California 91367 

POCKET WATER FILTER STRAW. Pure Water Every- 
where! Even Overseas! 407-738-5300 



HUGE PROFITS! LEARN VCR CLEANINCnEPAIR. 

Award-Winning Video and Training Manual Reveals MON- 
EY-MAKING SECRETSI Prior Experience Unnecessary Free 
Exciting Details: Viejo Publications. 3540 Wilshire. 310. PM2 
Los Angeles. CA 90010 

$225 DAILY "CHROME PLATING" Auto Parts. Motorcy- 
cles, inexpensive, easy. (Free) information: Chrome Plating. 
Box 2285. Waldorf. Maryland 20604 

$100's From $10 00 Wood. Details Plus Sample S5 00 
Alcrafi, Box 540P. Alexandria Bay. NY 13607 

LET The Government Finance your small business 
Grant&'loans to $500,000. Free recorded message 707-449- 
8600 (KZ3) 

LEARN 99 profitable home business opportunities Earn 
$1000 3. Free Details: SASE; Patty Drell Gifts. 15 Dorsett 
Place. Shirley. N.Y. 11967 

EASY $500 Weekly. Working in your Spare Time Free 
Details: GC Industry. Box 73127-XPM. Washington, DC 
20009 



YOUR OWN HOME BUSINESS PROVIDING A NEEDED 
SERVICE ONLY $35.00. EFFCO. 3030 WORRELL RD., 
WnXOUGHBY HILLS, OH 44094 

LEARN Gold, Silver, Platinum Scrap Recycling Business 
Free information: Recycling. Box 11216P. Reno. NV 89510- 
1216 

$10,000.00 MONTHLY TAKING PHOTOGRAPHS AT 
HOMEI NO EXPERIENCE. (213) 54»0997 (90 SECOND 
RECORDED INFOflMATK}N) 

56,731 "FOREK3N TRADE" CATALOGS DIRECTORY 

guide. Sources For Everything! 32 Countries $5 95: 
Catalogs, Box 14107FA, Jackson, MS 39236 

LEARN to build your own mail order business, booklet. 
$14. Zolo Enterprises, Dept A, Box 5495. Kennewick. WA 
99336 

ENGRAVING - New. Quick. Superior Engraving Method 
Thoroughly Taught With Video And Audio Tapes, Plus 
Manual. Satisfying, Extremely Lucrative, Lifelong Profession 
- Anywhere! Complete Course - $1,500 Send $10 For 
Examples And Detailed Enlightening Explanation To 
Finegold Engraving Inc.. Box 345, St. Peters. NSW 2044. 
Sydney. Australia 

EASY wealth producing business we show you how. 
Write: Books. P.O Box 1951. Butler, PA 16003 

MAILORDER OPPORTUNITY: Start profitable home busi- 
ness without experience or capital Information free. Mail 
Order Associates, Dept, 650. Montvale, NJ 07545 

RECYCLE METALS. NO, NOT BEER CANS! Easy $458 
weekly! Free information. Recycler, Box 1214, Franklin, 
TN 37065-1214 

BK3 MONEY REPAIRING AUTO WINDSHIELDS. Supplies 
and free information. Grubbs Glass Patch, P C Box 243. 
Monticello. AR 71655 501-367-5155 24 Mrs 



BUMPERST1CKER Printer Cheap, simple portable Free 
details Bumper. P.O. Box 22791 (GC). Tampa. FL 33622 

PROFTTABLE Gold Foil Printer Personalize business 
cards, pencils, matches. Free details. Gold. P 0 Box 24986 
(GC). Tampa. FL 33623 

MAKE High Profit. Hot Selling License Plates. Signs. 
Vacumagic, P.O. Box 24986 (GC), Tampa. FL 33623 

$400 daily recycling "Free Tires? ' Yes' (Free) information 
Winans. 771PM. Battle Ground. Washington 98604-0771 

OPERATE HOME BABY SHOE Bronzing business. Poten- 
tial unlimited! Kits. Supplies. Store Displays FREE informa- 
tion. 1-800-635-3431. 

VINYL'S where the money is! Professionally repair, refin- 
ish. recolor furniture Ouick. easy. Two small $20 |obs a day 
earn you $1,000 a month. Homes, cars, offices, restaurants, 
unlimited customers. Start earning after a few days practice. 
Details free. VIP. 2007 Montrose. Chicago. 60618 

HYDRAUUC JACK REPAIR MANUAL, CATALOG $10,00. 
HYDRAUUC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 785204157 

PIANO Tuning quickly learned with home study courses 
Diploma granted. American Tuning School. 17050 Telfer 
Drive. Morgan Hill, Calif. 95037 
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HIGHUGHT YOUR AD! Do you want more visibility? You 

can certainly have it' The screening process shown here 
costs $50 00 Interested? Rates are still $865 per word 
insertion payable in advance Send your ad plus check or 
money order to: Popular Mechanics Classified. 224 W. 57th 
Street. New York, NY 10019. 

$40,000 ON 'i ACRE! New Hvdroponics ■ inexpensive 
pleasant, practical! Free information Robin's, Box 1214, 
Franklin. TN 37065-1214 

LEARN Sewing Machine Repainng Men. Women 
Lucrative Profits Gresslin Correspondence School, Box 
5104. Spencer lews 51301 

BIG PflOFTTS! REPAIRING WINDSHIELDS and plate 
glass $70,000 yearly Call 1^00-441-4527 for FREE details 
Glass Technology. Inc . Dept 80P, 434 Turner Dr , Durango, 
CO 81301 

14,947 HONG KONG-TAIWAN Products Cheap Small 
lots Some samples free Hartxjr, Box 19PM8. Yutja 
City. CA 95992 

RECONDnX>N BATTERIES! Easily Earn Hundreds 
Weekly. Untold Secrets Free Information. Battery Outlet. 
Box 3300M. Hickory, N C 28603 

$1,000 WEEKLY AIR TOOL REPAIRING. Instructions, 
Parts and Tools Wholesale Free Details Box 534, Wichita 
Falls, TX 76304 

$1,0a0'S POSSIBLE. FREE. Stamped envelope: Progress, 
Box 93248, Los Angeles CA 90093 

$392.00 From Square Foot Plywood (Huge Demand) 
Revealing Proof $1 00 (Refundable) Woodwin, 
Bridgewater, Mass 02324-2299 

VENDING MACHINES. No selling Routes earn amazing 
profits Big Catalogue FREE Parkway Corporation, 1930 
PMB Greenspring Drive, Timonium, Maryland 21093 

MAKE HOMEMADE BOOKLETS. I ve earned $187,000 
with mine. Free information Falcon, P.O. Box 5320. 
Sevlen/ille. TN 37864 

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000% 
PROFIT. Free information Growbiz. Box 306-M8. Seminary. 
MS 39479 

FORMICA: Repair Burned and Damaged Countenops 
WITHOUT REPLACEMENT! Ouick. easy to $600 day. 
Change Countertop Colors WITHOUT REMODELING! Mil- 
lions of apartments, homes pay profits immediately Details 
Free! 206/256-9742 Introductory Videotape $14 Renew-All, 
Box 9900PC. Vancouver. WA 98668 

MAKE Rubber Stamps Highly Profitable Free details. 
Stamper. P O Box 22809 (GC) Tampa, FL 33622 

SCREEN Print T-Shirts Inexpensive kits. Free Details T- 
Pnnter. P.O. Box 23991 (GC). Tampa. FL 33623. 

BATHTUB REGLAZING, product sales, service and tran- 
ing Call Unique Coatings Corp (404) 945-0072. 

ALUMINUM SCRAP - Recycle Yourself - MAKE UP TO 
$2S.0aPOUNDI FREE Information Industrial . PM890, Box 
127. Alexandna Bay. New York 13607 

$10,000 MONTHLY Taking Photographs at Home! Work 
only 5 Hours Weekly! Call recorded message: (303) 674- 
8155 

$97,500 yearly 'hidden in your computer? Yes! (Free) 
report: Simpson, 771PM Battle Ground, Washington 98604- 
0771 

" TELECOMMUNICATIONS BUSINESS, START-UP PACK- 
AGE $5.00. Foster. 17309 Melrose. Southfield. Mich. 48075 

OVER $13,000 MONTHLY. Amazing Direct Mail Opportu- 
nily IDetails 1-212-978-4023 

ASSEMBLE PRODUCTS AT HOME. Many opportunities 
paying High Weekly Profits presently available without 
investment Write Businesses-B, Box 9008. Baldwin. New 
York 11510-9008 

$4,000 WEEKLY helping United States government. No 
experience DETAILS 1-813-620-5473 

$5000 PLUS MONTHLY. From Gcvf • rr-enf s Best Kept 
Money-Making Serrel, J<~.c DISABIirTY CONSUITANT. 

Free Brochure. 402-978- 7875 24 Hrs 

900 OPPORTUNITY Offers investigated • 3% realistic. 
Redwood Institute. 415-949-1489 (recording) 

ASTONISHING PROFTTS IN WINDSHIELD REPLACE- 
MENTI COMPREHENSIVE. PTCTURE PACKED MANUAL 
REVEALS PERSONALLY PROVEN TECHNIQUES. SO AD- 
VANCED. YOU LL SAFELY. EASILY AND IMMEDIATELY 
EARN $50. ^ * HOURLY SUREFIRE, LOW COST START- 
UP. NOT FANTASY! ONLY $19 AND GUARANTEED-DIAL 
NOW! CHARGECHECKS. 1-800-257-3825 (CAUF. 1-800- 
25&<]82S) 

$2000+ Per Week Servicing VCRs. Hands-On Training. 
Free Information Package 1-800-688-3586 

BIG $$$< Follow My Incredibly Easy Plan! Rush LSASE 
plus $3 to M Disney, 10769 Fenwick Rd., San Diego. CA 
92126 

MAKE MONEY SPARE TIME Booklet $9.95. J.B.. 844477 
17th Ave.. Phoenix. AZ 85021 

10,000 TRADE MAGAZINES available covering all busi- 
ness categories. For specific list call (407>-3934698 



EXTRA INCOME. Assemble products at home. No experi- 
ence. Details. 1-813-530-5678. Ext. 698 



$200 - $500 weekly— AT HOME!! No gimmicks - IDetails 
FREE!! Homeworkers-B. Box 32397. PGB. FL 33420 



GET RICH!! Secret law smashes debts — brings Cash, 
Credit! FREE report!! WealthKit/B. Box 32398. PGB. FL 
33420 



TAKE PICTURES for profit. Camera Ventures, Box 771, 
Lamar. CO 81052 

START A Million Dollar mail order business. We drop-ship 
2955 best selling products Lowest t>elow wholesale prices. 
Immediate delivery. Spectacular home business opportuni- 
ty. Free Book. SMC. 9401 De Soto Avenue, Dept. 2020. 
Chatsworth. CA 91311-4991. 



FREE Sample' Miracle Polishing Cloth 592% profit plan. 
R&S. 1312-PM Washington. St. Louis, MO 63103 (314) 241- 
8464 



READ Books tor pay! Call 1-90O«47-7700 ($0.99/min) or 
Write: PASE - RW1, 161 Lincolnway, North Aurora, IL 60542 



GET RICH! Amazing plan brings $3,345 in 21 days. Write: 
Omega, Box 4309-AS, West Covina, CA 91791. 

FLYING BUND?! Get latest info on these ads! 1000 fully 
researched. For top producers, write: OataHouse. 16161 
Nordhoff *70PM. Sepulveda. CA 91343 

HOME assembly work available! Guaranteed Easy Money! 
Free Details! Homeworker. Box 520. Danville. NH 03819 



MAKE $7,000 Monthly as Loan Broker. No Investment. 
Free Details: Financial Box 3578-A. Anaheim. CA 92803. 

$45 PLUS PER HOUR HANDYMAN. Full time. Part time, or 
hire ott>ers to work. No experience or investment required. 
Free information. Craftsman, Box 795, Sparks, NV 89432 

LAZY? BORED? $500 DAILY TAKING PHOTOS FOR 
LAWYERS. START UP PACK $3. CORONET, BOX G, 
TRURO, MASS. 02666 



DRUG RAID SEIZURES! Buy dirt cheap. Cars, houses, 
boats, computers, furniture. Write: Seizures. Box 4309-AP, 
West Covina. CA 91791 



SELL BOOKS BY MAIL Tremendous profits! Wide selec- 
tion Free information! Mascor. Dept. 18. Box 8308. Silver 
Spring. MD 20907. 

RECORD VIDEO TAPES . . . At Home. $5,000 Monthly 
Possible No Pornography. Free Details. Write: CMS Video 
Company. Dept. 18. 210 Lorna Square - *163. Birmingham, 
AL 35216. 



MAKE $15,000 MONTHLY! Easy! No Investment 
McDowell, Box 5529-A. Diamond Bar, CA 91765. 



EARN MONEY FKiHTING AIR POLLUTXW! Free taped 
report Clark. 1710 Bowline. Houston. TX 77062. (713)488- 
7098 



ENTREPRENEUR reveals secrets $4000.00 month details. 
Success. 31512 Orchard. Willowick. Ohio 44094 

SATELLITE TV BUSINESS no experience, high earnings. 
operatir>g. installing, servicing manuals, wholesale distribu- 
tors list. $20. VOTECH, HCR03-646, Grand Marais, MN 55604 

$300.00 PER DAY for MAILING LETTERS!! Details FREEH 
MoneymakersB, Box 32368, Palm Beach Gardens, FL 
33420 



SELL HOMEMADE REPORTS. BETTER THAN BOOK- 
LETS. FREE REPORT. Send SASE: Seton Publishings. P.O. 
Box 1474. Dept 4. Lakewood. NJ 08701. 



CLASSIRED Advertising! Make Good Money Placing Ads 
Like This One. More Info? Send Business Size SASE. MRJ 
Publisher. 3965 South 51st Street. Milwaukee. Wl 53220. 



MAKE $1,aO0't MONTHLY! Detailed instructions. $2.00 
SH to: MBD. Box 46581. Bedford. OH 44146 



PROFITABLE sawcraft Write: Woodcraft Wikllife. 7411 
HY23E. Fond Du Lac. Wl 54935 

EXTRAORDINARY PROFTT POTENTIAL FAX-9 16th Fast- 
est Growing Franchise. Join The FAX-9 Network Today. Call 

800-727-3299 

900-$$$-$$$$ sell your ideas, literature, products, inven- 
tions, guides, catalogs on our '9(X} lines iSJday complete! 
Touchtone information 1.900-420-4026 Ext 9898 S^call. 

MAKE $50/ HR WORKING EVENINGS OR WEEKENDS in 

your own electronics business. Send for free facts MJEP 
Industry. Box 531. Bronx. NY 10461-0208 

START a home business in spare time. Make extra money. 
Details free R. Sullen. Box 14058, Rochester, NY 14614. 

$25,000 for a few hours work incredible tiook shows how. 
$10 95 money back guarantee. Stanley Gratz. 2101-Dupont 
Ave No . Minneapolis. MN 55411 

LEARN HOW TO WRITE MAIL ORDER AOS THAT SELL. 

$13 IX). MJA. Box 321. Cleanivater. Florida 34617 

(ConUmiwl on nut page) 
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BUSMESS OPPORTVIMTES 

(Continued from preceding page) 

MAK.ORDER Books. 1,000% Profit. Sectco, Box 1140, 
Clearwater, FL 34617 



NEED A NEW PflOOUCT? WITH 500% PROFIT? Send 
$2.95 for brocfiure and sample to: Oak Specialties 
International, P.O. Box 653, Newark. IL 60541 



START Home Businesses with Details. Free infomiation; 
R. Dulin, 3091 Ladd Rd., Terre Haute. IN 47805-9760 



MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR- 
LY REPAIRING SMALL CRACKS IN WINDSHiELDS NOT 
REPLACING THEM CALL TOLL FREE 1-B00-826-8523 (US 
CANADA) OR WRITE: THE GLASS MECHANIX INC.. 10170 
NW 47TH ST.. SUNRISE, FL 33351 



SUCCESS - HAPPINESS - WEALTH Survival books help 
you improve your life. Free Details. Joseph Capra Publish- 
ing, 2271-F Palmdale Blvd. Ste. B-24, Palmdale, CA 93550 

$1804 MONTHLY! Buy/sell used cars (spare-time). FREE 
Details Autonel, 507 Oak Drive, Friendswood, TX 77546 



GRAFFITI Removal Service Own Your Own Business. Free 
Info. 275 S. Robertson Bl. #E Box 4. Beverly Hills. CA 9021 1 



MAKE $750 NEXT WEEKEND S8.95 for booklet. 
Metropolitan Publishing, 8 St. Marys St , Boston, MA 021 15 



EARN MONEY with t-shirts. I do. Exciting details $1.25. 
Excel, 2801 Westfield Rd., Mount Airy, N.C. 27030 

MAKE Big Profits — Import and Export report, includes 
Drop Ship Directory. $5 00 Dillard Enterprises, 106 N. 
Topeka, Lubbock, TX 79416 

MAKE $50,000 weekly distributing unique packages $5.00 
Box 610, Old Town. FL 32680 



NEW BUSINESS SUCCESSII Exciting, easy test cuts your 
risk! Valuable. ORIGINAL information can save $1 ,000 s 
$8.00. Bolanz Enterprises, 2887 Green Valley Parkway 
#393M. Henderson, NV 89014 



START LUCRATIVE HOME BUSINESS AND GET RK:H 
FAST, FREE DETAILS; K4E Products, Box 1 632. Ames, Iowa 
50010 



1000% profit! Self-capitalizing home business. Free re- 
port. Phoenix, 457 Main St. Suite 116-P8, Farmdale, NY 
11735 



$1,000 IMMEDIATELY! Rush SASE: Success Unlimited, 
Box 462-M, Fairfield, CA. 94533 

DOUBLE YOUR SALES. Professional, Proven. Guaran- 
teed Method! FREE INFORMATION. ABC Publications. Box 
611745. Port Huron. Ml 48061-1745. 

$400 a day recycling wood pallets. Guaranteed. Send 
$4.95 for manual. Recycling. 19040 216th SE. Maple Valley. 
WA 98038 

HOW TO Start Your Own PROVEN SUCCESSFUL Busi- 
ness At Home. GUARANTEED FREE Literature. Cascade 
Publishing, 6424 S. E, 135th. Portland. OR 97236 

OPPORTUNITIES in Mailorder: Profitable home business. 
No experience. Free information. Salem Publishing, Box 36, 
Carpentersville, IL 60110 

GET RICH AT HOME! Make your fortune selling home- 
made booklets by mail. Complete get-started manual reveals 
how. Only $6.00: Fineline Publishing. Box 2211, Sandusky, 
OH 44871 

$1000's Monthly From Home Satisfaction Guaranteed No 
Gimmicks. Just Real Proven Facts For Free Information 
Write; Success Unlimited 8348 Adams Street, Dept. P89, 
Lemon Grove. Calif. 92045 

MAKE $50,000 IN 30 TO 90 DAYSIII OR YOUR MONEY 
BACK. Send $14.95 for business information package to: 
LUCAS ENTERPRISES, P.O Box 5683. Newark. DE 19714- 
5683 



MAKE $7,000 MONTHLY in free boat business. 526 W 14th 
St #150. Traverse City. Ml 49684 



MONEYIMAKNG OPPORTlMnES 



$225 DAILY "CHROME PLATING" Auto Parts. Motorcy- 
cles, Inexpervsive, Easy, (Free) Information: Chrome, Box 
2285-A, Waldorf, Maryland 20604 

MONEYI Report shows how to make it with your camera' 
Turn your travel pictures into cash! Send $5 to: Golden 
Brook Novelties, 218A West Clemmens Lane. No. 38. 
Fallbrook, CA 92028 

ADVERTISE FREE In 2,300 Magazines, Newspapers. Ra- 
dio, Television $5 95: Directory, Box 14107DA, Jackson, MS 
39236 

REPAIR YOUR CREDTT RATING! . . . Plus Fill Your Bank 
Account With CASH! For FREE Details, Write to: Rex 
Shanks, 82 Monterey, Olathe, KS 66061. 

REVEALED! "Secrets of the Millionaires." Free informa- 
tion Profit Potentials-PM, Hamer Bay Rd., MacTier, ON. 
Canada POC IHO 



ADVERTISE Free in 550 Magazines. $5 00. Directory, Box 
11N, Atlanta, Georgia 30301 

SUCCESS! interested? Free information, amazing money 
making opportunities. Business Concepts. 7739 Broadway 
Suite #151-8. Tucson. AZ 85715 



BIROBATHS. CONCRETE LAWN ORNAMENTS. Make. 
Sell For CASHI 450 Molds Available. Details $1 .00. AmesCo, 
Box 698-P. Ottawa. KS 66067 



PROFTTABLE Gold Foil Printer. Personalize business 
cards, pencils, matches Free details Gold. P 0 Box 24986 
(GG). Tampa. FL 33623 

MAKE MONEY! FANTASTIC OPPORTUNITY IN YOUR 
SPARE TIME! Learn How $3 00 MMC. Suite 2B. P.O Box 
754. Hopalcong, NJ 07843 



ARE you itching to make more money? Details: Grayco, 
16123 Crystalcreek, Cerritos, CA 90701 



FREE catalog of Proven Money Making Home Businesses, 
/'lO SASE. GAP. Box 157, Dracut. MA 01826 



SELL PHOTOS FOR BIG PROFTTS. Report tells how. 
where, what s wanted $3.00. R&B Associates. 12 Patricia 
Place. Essex Jet . VT 05452 



LOTTO BREAKTHROUGH finds best numbers Free infor- 
mation. Perrine. Box 1721. Auburn. N.Y. 13021 



HOW TO MAKE A FORTUNE At Home In Your Spare Time. 
Free Details, Desley Publishing. P.O. Box 6100-B. Toledo. 
OH 43614 



HOMEWORKERS NEEDED! TOP PAY These words can 
mean FRAUD! Profitable homework is possible but don t get 
taken! Free Report! Send long SASE to: Consumer Affairs. 
Dept-16. Box 8135. St Paul. MN 55108 



SUCCESS! MONEYI POWER! You can have it all. Free 
Literature Tree Leaf Company. 907 Paoli Ave. S.E., Atlanta. 
Georgia 30316 

MAKE MONEY IMPORTING LEARN HOW plus 450 compa- 
nies to buy from $10 T. Enterprise. PO Box 94716. 
Oklahoma City, Okia 73143 

MAKE $750.00 THIS WEEKEND FROM YOUR OWN HOME 

with little or no money. Send $12 95 for book that shows 
how. Global Publications. P.O. Box 20149. Shaker Heights. 
OH 44120 



WIN MILLION$ GUARANTEED. $1.00. Foster. 17309 
Melrose. Southfield. Mich 48075 

NATIONAL Companies Seek Homeworkers! Many - High - 
Paying - Jobs! Enclose Envelope For Free Guide! HomeData. 
B186. Fori Lee, NJ 07024 



MAEXIRDER OPPORTVUMTES 



MILLIONAIRE Mailorder Expert Reveals Money-Making 
Secrets Free, exciting hour cassette Mel Powers. No. 
Hollywood. California 91609. 

PJV.Y.D.A.Y. Mail Order Guide Get Started Today Don't 
Make The Costly Mistakes Others Have Made P.A.Y.D.A.Y. 
Will Help You Step By Step Into Your Own Business. $20 00 
M L. Orfield. 1747 Live Oak Blvd.. Suite J-276. Yuba City. CA 
95991 



"A NO-NONSENSE WAY TO $500. A DAY!" $1 + 

(SASE) A. Alonso. 614 Blueridge PM8. San Antonio. TX 
78228 



RECYCLE Motor Oil and make Money! Send $1 .00 / SASE 
— McGhee. Dept 18. 634 Roper. Houston. TX 77034 



AMIWALS. BHDS 



SNAKES, REPTILES medium size cage. Plans, materials 
list, instructions $10.95. Franmar. 6940 SW 58 Place. Miami. 
FL 33143 



BAUNIMG 



GROW Hair 4 months. New Discovery! Box 1213-C. Makati 
1299, Philippines. 



HARPECES FOR MEN 



HAIRPIECES Save $ Write Perry King. 2730 Octavia St.. 
San Francisco. CA 94123 



OFIMTERESTTOAU. 



FREE PRIVACY CATALOG. Cash income opportunities 
Hiding assets Secret loans. New identity. Eden. Box 8410- 
PC. Fountain Valley. CA 92728. 

BE FUNNY Assorted One Liners. Some Hot Some Not 
Send $5.00 and large SASE to: C Fraser. P.O. Box 82640. 
Phoenix. AZ 85071 



MEDICARE how to get home medical equipment (wheel- 
chairs, oxygen, etc.) for little or no cost with medicare. 
Booklet $6.00. SME Inc., P.O. Box 1 7008. Pinsburgh. PA 
15235 



SECURflY Leather Pouch pinned inside waistband tor 
back-up money and spare keys especially good when 
traveling. Don't wait till you lose your wallet. Order Now 
$7 75 post paid. Satisfaction or money back. Security, Box 
15095, Pinellas Park, Florida 34666 

MOST Successful Roulette Strategy in the World $50 to: 
Abeyta,416W Gladstone St., Suite 198,Glendora,CA91740 

GET $20,000 WORTH OF FURMTURE FREE. PLUS many 
more exceptional Deals Fact Filled Booklet $5.00. ECU, 
PM08B P O Box 789, Deer Park, N Y. 11729 

AMERICA'S RNEST CONSUMERS BENEFTT SERVK:E is 

providing thousands of consumers access to over 250,000 
top quality, brand-name products — all at guaranteed lowest 
prices anywhere. Save on everything from VCRs, home 
applicances, computers and furniture to a new car or boat. 
Other discount services and benefits include substantial 
savings on: Health insurance, travel, and accommodations, 
legal services, groceries, prescription drugs and much 
more . . send today for free information and begin getting 
MORE for LESS. Write to: Ultimate Savings. 21 17 Marathon 
Street, Marshfield, Wl 54449. 



ATT: ALL PM MAILORDER ADVERTISERS. PLEASE GET 
YOUR ORDERS IN TO US BY THE 5th OF EVERY MONTH. 
REMEMBER SKIPPING ONE MONTH MEANS LOSING A 
MONTH'S INCOME! DONT LET THIS HAPPEN! STAY ON 
SCHEDULE! 



OF INTTEREST TO MGN 



MACHINED from ingot of solid brass. Buckles for men 
Belts of soft I' a" wide Kentucky harness leather. $60.00 
value only $35.00. Include waist size. Danter Engineering. 
P C Box 88. Ashton. MD 20861 



GOVERNMENT SURPUIS 



CANADIAN GOVERNMENT AUCTION: Automobiles, per- 
sonal and scientific equipment SASE Box 7364. Bloomfield 
Hills. Michigan 48302-7364 

GOVERNMENT SURPLUS FROM $1 Uncle Sam has 1 
billion $$ in surplus goods to sell or give away. Purchase 
directly from gov't thru U S mail Boats, cars, planes, 
electronics, outdoor supplies, etc. For Buyer's Guide call 1- 
800-333-4100 ext. S-41. 

DRUG RAID SEIZURES! Buy dirt cheap Cars, houses, 
boats, computers, furniture. Write: Seizures. Box 4309-A. 
West Covina. CA 91791 



LOANS BY MAL 



BORROW S300- $100,000 by Mail! Visa. Mastercard Guar- 
anteed! TRK, Box 1058-M, Clearwater, FL 34617 

BORROW $500 - $100,000 On Signature (718) 282-7122 

BORROW $500 - $40,000! On Signature! " 97% Eligible! 
Free Application: National, Box 7627, Long Beach, CA 90807 

FREE MONEY! $300,000,000 Giveaway Grants. Never 
Repay Information $1 00 (Refundable). Jakla. Box 3066- 
PM80. Seminole. Florida 34642 

BORROW $500-$1 00.000 98% eligible. Free application. 
Global. 2441 Herfshire Rd . Greensboro. NC 27406 

MONEY Problems? Free Book describes Loans. Cash. 
Government Grants, other benefits, available to individuals. 
Write: Associates-AX. Box 9008. Baldwin. New York 11510- 
9008 

VISA! MASTERCARD! Despite Past Credit Experience! 
"Majority of Applicants Approved! " Apply Toll-Free: 1-800- 
888-8851. Extension 18 Issuer New Era Bank. Somerset. NJ 

BORROW $50,000 Fast" Any Purpose. Guaranteed. 
Capital. Box 561359-PM. Charlotte. NC 28256. 

FEDERAL Loans For Small Business Now Avail (800)727- 
0752 for details. 

FREE MONEY FOR COLLEGE. B Undsey. 280 S Main, 
Dayton, OH 45458 

LOANS! LOW PAYMENTS, Any purpose . . . (516)-349- 
1649. (Example: $5,000 Personal approximately $155/ 
month) Visa'MasterCard 

LOOK Before You Leap' Loans Grants/Credit Card Offers 
Explained/Exposed 1-900-988-7444 Call's $9.95 

LOANS BY MAIL. Free Application! Quetzal Co., Dept. 
PML, Box 537. Walla Walla. WA 99362 

DEAL DIRECTLY: Quick Signature Loans. Credit Cards 
Issued Nationwide! Dominion, Box 35622-FM, Richmond, 
VA 23235 



BORROW $60,000 "Overnight. Any Purpose! Keep indefi- 
nitely! Free detail' Write: Martin, Box 1593-M. Safety Harbor. 
FL 34695 

BORROW BY MAIL. Get $500-$75.000 Quickly Nearly 
Everyone Qualifies! Send for Free Application. MJP Industry. 
Box 531. Bronx. NY 10461-0531 

(Continued on next page) 
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LOANS BY MAI. 

(Continued trom preceding page) 

BORROW SSOO-S40,000! Overnight On Signature Keep 
indefinitely! Action. 5499-A. Diamond Bar. OA 91765. 

CASH HOTLINE LOANS Up To Your Yearly Income. Fast 
Approval With Proof Of Employment! 713-621-2204 

BORROW $100 - $100,000! Fast! Confidential! Glendale. 
Box 260279. Piano, TX 75026 1-800-955-0081 

BORROW $5OO-$2O0.000 quickly! Nearly everyone quali- 
liesi Free application: FSR. Box 10321, McLean. VA 22102 

VISA NO SAVINGS REQUIRED. Business. Personal loans. 
NO REJECTION. Call ATLANTIC FEDERAL 1-904-221-7139 
tor application. 24 hours. 

BORROW $500-$200,000 On Signature. Call For Info. (718) 
282-7122, 



PERSONAL 



COLLEGE DEGREES, Higfi School Diplomas Authentic 
looking Free Catalog. Dept PM-121, National Certificate. 
21 0 5th Avenue. New York. 1 001 0. (71 8) 768-6803 (24 Hours) 



REIMAUNG SERVICE 



FREE! REMAILERS UST. AGENTS NEEDED. PS. Box 

29656. San Antonio. TX 78229 

SECURITY, Confidentially. Details: Consumer 
Warehouse. 6333 Pacific #508. Stockton. CA 95207 

CONFIDENTIAL Remailing. Receiving. Forwarding. Free 
Details United Remailers. Box 36, Dept. P-3. Woodland. CA 
95695 Agents wanted Request Agent Information 



MISCELLANEOUS 



SELF DEFENSE METHOD simple, effective. Send self 
addressed, stamped envelope and $2.00 to: ARJAY. P O. 
Box 29021 Santa Ana, CA 92799-9021 

KEYLKSHT. POINT THE KEY, LIGHT THE KEYHOLE. Has 

ring lor additional keys $5,00. VM Marketing. Box 16248, 
Lubbock. TX 79490 



WANTED MISCm>\NEOUS 



GOLD, Silver, Platinum. Mercury. Tantalum. Samples 
Evaluated Free. Ore Assaying Service. Call Wholesale 
Terminal Toll Free: 1-800-932-1010 

BUYING Tungsen Carbide. Precious Metals 800-321-6914 
Ohio 216-531-6333 Collect. 



FIMANOAL 



DEBTS? BILLS PILING UP? Bad credit is no problem! 
Well help' Licensed Bonded. Applications accepted S500- 
$50,000. Not a loan company TCAC. Dept PM. PO Box 
26397. Birmingham. Alabama 35226 or call (205)979-1400 

USA Credit Cards Information $10,00 M O. Gerald. 3708 
Lillooet Street. Vancouver. BC. Canada V5M 3P9 

GOLD CREOa CARD GUARANTEED APPROVAL. NO 
BANK DEPOSIT NECESSARY. CATALOG SHOPPING. USA 
GOLD CARD 1-716-272-0416 



CREDIT Repair. Untold Secrets. USA. Box 2168-X. Van 
Nuys. CA 91404 

CREDITI Build it easily! $6.00 tells how!: Lynn Enterprises. 
6803 Cantrell. Suite 211. Little Rock. Arkansas 72207 

QUICK Loans. Financial Help! Easy Qualifications. Re- 
fused Elsewhere? Call 1-404-593-0244 Capital. 2458-C 
Wesley Chapel *120-PM. Decatur. GA 30035 

ERASE BAD CREDIT YOURSELF Send for booklet How 
to Fix Bad Credit Send $20.00 m o to: R. Lipp, P O 578636, 
Chicago. IL 60657-8636 

COMPUTER equipment leasing for high risk companies. 
Gem - Broker. 25 Nichols Avenue. Cypress Hills. N Y 11208 

UNSECURED Personal Loans To $50,000 00/Business 
Loans Over $100,000,00. (301) 369-8278 

HOMEOWNERS, old, new and future. How much interest 
and principle are you paying each month? Amortization 
Schedules Printed. Send loan date, amount, interest rate 
and $5.95 to: Tennessee World Trade Info Services. Box 
3073. Clarksville. TN 37043 

CREDIT REPAIR KIT 50 Page Manual. 8 Easy Steps To A-1 
credit $36 to: H. International. 1088 Irvine Blvd. «544. 
Tuslin. CA 92680 

UNSECURED CASH LOANS AVAILABLE $500 to $50,000. 
Any purpose nEGAROl£SS of credit) APPfWVAL QUAR- 
ANTEEOI FREE application 1-800-747-8214, 7 days 
COMMONWEALTH FMANOAL SERVICES 



HEARt«iAPS 

HUGE SAVINGS Eliminate Dealer Markups. Free Trial. 
Batteries Wholesale Terms Arranged, Call Toll Free 1-800- 
323-1212, Or Write: Lloyds-PMC. Rockford. IL 61110 
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FREE HEARING AH} CATALOG- Save by mail! Write: 
"Money$avers", 36658PM-8 Apache Plume Dr.. Palmdale. 
CA 93550 



FREE Hearing Aid Catalog. All Models. Huge savings! No 
salesman will call Rhodes. Dept 31 . Brookporl. IL 62910 1- 
8(X)-468-3100 



TOBACCO 



MAIL order - Pipe and chewing tobaccos, roll your own 
cigarette tobacco and accessories. Free Catalog Wnte: 
RivermonI Tobacco, P O Box 2707, Owensboro. KY 42302- 
2707 or call toll free 1-800-451-6489 



SCENCE & CHEMISTRY 



■EXPERIMENTER" LABORATORY CHEMICALS • 
GLASSWARE, Catalogue $200 Established 1953 
HAGENOW LABORATORIES, 1302 Washington. 
MANITOWOC, WISCONSIN 54220 



TR/VEL AND RESORTS 



TRAVEL INEXPENSIVE MEXK:0 Convoy 1990 Limited to 
30 Vehicles $2 00 LSASE. Box 8991. Amanllo, TX 791 14 



TELEPHONE & SERVICE 



BOOKLET, "Telephone Installation and Repair Tech- 
niques Tells how $10 00: Bentco Research, P O Box 5536. 
Fort Wayne. IN 46895 



SPECIAL SERVICES 



INFORMATION On anything Ferguson Research 
Specialists. 60-15 Woodside. Woodside. New York 11377 



HEALTH. VITAMBSIS 



ALLERGY Learn what you are allergic to. Amazing Device 
Reusable $19,95. MIP Enterprises. Box 1462. Loganville. GA. 
30249 



DRMONG MMTER PURFERS 



PLANS for home water filtration system. $6.00: Healthco. 
3402-109 N Blackstone. #225. Fresno. CA 93726, 



SPARKLING Clear Water, Build A Versatile. Transportable 
Water Purification System For Your Boat. Camper And 
Home Plans Only $5,00, Aquarius. Box 395. Severn. MD 
21144. 



HYDROPOIMCS 



mOOOR GARDENING! Greater yield than outdoors! Mini- 
mal maintenance! $1 for catalog and $5 Coupon, Higher 
Yield. 2921 1-P N E. Wylie Rd . Camas. WA 98607 



GREEISHOUSES 



GREENHOUSES - Redwood Fiberglass Kits Hobby Com- 
mercial sizes Free Brochure Gothic Arch Greenhouses. 
Box 1564-PM, Mobile. AL 36633 (800 628-49741 



GARDEMNG A LAUVN CARE 



COMPOST TUMBLER. Build 17 bushel composter at 
substantial savings over commercial models. Make compost 
in weeks Detailed plans. $7,00 Planz. Box 1 271 . Garner, NC 
27529 



BIOCOMPOSTER Organic Soil. Mulch From Kitchen. Yard 
Waste. Patent Pending Aireation Design Eliminates Turning 
Plans $5,00, Pat MacDonald, P 0 5291 , Louisville KY 40205 

BUILD LANDSCAPING BOULDERS. Inexpensive, beauti- 
ful, sturdy, large. '2 day. cement project Use ordinary tools, 
building materials. Complete plans, materials list Send 
$5.00 to: KEI. P O Box 120760. Clermont. Florida 34712 



REOPES, COOKIMG. ETC. 



EUROPEAN Style Stove Top Stuffed Peppers $2.00 SASE 
E&F Enterprises. R4 Box 3145. Santa Fe Springs. CA 90670 
(12147 E. Lakeland - Sp, 75) 

CHEESEnE Scrumptious lower calorie recipe $3.00. 
H T E. Box 1625. Charieston. WV 25326 



MY MOTHER'S POLISH PIEROGI RECIPE. $3.00 SASE 
Bernice. Box 395, Severn. MD 21144 



"AMAZE Your Friends " Incredible Apple Pie Secret. Free 
Foolproof Crust Recipe. $3 00 SASE. Box 7194. Redlands. 
CA 92375 



DELK:K}US Cranberry Pumpkin Bread $2.00 SASE E&F 
Enterprises. R104 Box 3145. Santa Fe Springs. CA 90670 
(12147 E Lakeland - Sp. 75) 

QUKK, Easy. 125 Idaho potato recipes, $8, Box P481. 
Shelley. Idaho 83274 



ROYAL PANCAKES OF BERMUDA, S49 95 personal 
check or S30 00 cash, bank drafts, money orders. Punty 
International. 7 Wreck Road. SB-01 Bermuda Islands. 



THREE salads that make a meal. $3.00. Solutions, P.O. 
Box 25337. St Louis. MO 63125 



34 DELICIOUS Main Dishes. $4.50, P.O. Box 173. 
Winthrop. Minnesota 55396 



ILUNOIS BEST BARBECUE RIBS AND ITALIAN CHILI. 2 

recipes $2 00 SASE, Antonio s Kitchen, 1909 East Euclid. ML 
Prospect. Illinois 60056 



QUICK and Easy. 4 delicious recipes $2.00 LSASE. P.O. 
Box 25277, Cleveland, Ohio 44125 



K;Y slush dnnk instmctions $3, TIAKARA, P.O. Box 426, 
Hillsboro. NH 03244 



END OVERWEKjHT AND HIGH CHOLESTEROL FOREV- 
ER. Delicious recipes, sandwiches, desserts Never be 
hungry $5 00 U S Shirley. Box 313, Sin. A, Winnipeg. MB 
R3K 2C2 



BARBEQUE Sandwiches Pork or Beef, Homemade Sauce 
$4 00 Dale. 7S 202 Mary Dr . Big Rock. IL 60511 



IMPORTED IRISH VANILLA FUDGE Recipe $1 00 SASE. 
Chadwick, P O Box 4965. Cleveland. IN 37320 



SCOTLANDS Finest Ftecipes $5.00, M Adams. R.R. #4, 
Woodville. Ontario KOM 2T0 Canada 



AUTHENTIC Italian Cheesecake Recipes Send $4.00 
SASE Box 875. Port Jefferson. New York 11777 



RFTY Zucchini Recipes Appetizers, desserts, soups, 
relishes, more $3.00 Zucchini. 3664 Wyoming. St. Louis, 
MO 631 16 



PURE. Natural Remedy for Sneezing and Sniffling. Send 
$2 00. LSASE : Recipe, 166 Wesley Place. Akron. Ohio 4431 1 



TEXAS SOURDOUGH Biscuits Incomparable $3.00 
SASE. Box 839, Abilene. TX 79604 



BEER DRINKERS PIZZA $1 0 Steven Berry. 9519 Calumet, 
Chicago. Illinois 60628 



CHILI Our Two Favorites. $3.00. Sid's Cookery. Box 
251825. Little Rock. AR 7222S 



OUTSTANDING Baked Italian Appetizer. Easy Make 
Ahead Plus FREE BONUS Recipe Send $400 Milano 
Enterprizes, P O Box 28M8. Chico. CA 95927-0028 



FRENCH Dressing, no preservatives, $3. Alpa Kitchens. 
208 Parkwood, Dayton. TX 77535 



ULTIMATE SEAFOOD SALAOSI Easy. Delicious. $3.95 
SASE. Barbara s Kitchen. 1 6716 Dorvel. Anderson. CA 96007 



WtNEMAKWiG. BEERMAIONG. ETC. 



FREE! LARGE INFORMATIVE CATALOG. Cottage 

Brewing, Box 1227-R8, Daytona Beach. Florida. 32115. 



BEERMAKERS-Winemakers Free Catalog Fast Service. 
Free Recipes Cellar-M. Box 33525. Seattle. WA 98133. 800- 
342-1871. 



FREE BEERMAKING BOOK-Catalog. Finest Equipment, 
Ingredients. Fast Service! 919-929-4277. SPI. Box 784-P. 
Chapel Hill. NC 27514 



WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPUES. SEMPLEX, BOX 11476a 
MINNEAPOLIS, MINNESOTA 55411 



BEERMAKERS ONLY! FREE Catalog^Newsletter. 
William s. Box 2195-MO. San Leandro. CA 94577 



BEER, WINE make your own Free catalog, quality sup- 
plies, excellent fast service. Beer & Wir>e Hobby. 180 New 
Boston Street. Woburn, Mass, 01801. 1-800-523-5423 



WINEMAKERS - BEERMAKERS - Free Illustrated Catalog 
- Fast Service • Large Selection - Visa/Mastercard - (816) 254- 
0242 - Kraus. Box 7e50-L. Independence. Missouri 64053. 



FREE CATALOG! GREAT PRICES! FAST SERVTCEI 
SEBASTIAN BREWERS SUPPLY, 1782 SUNRISE LANE. 
SEBASTIAN, FL 32958. 1-407-5a9«563. 



SOFTWARE for Winemakers Finally here! Logs. Print- 
outs, Inventory, Conversions. Recipes. Customized Labels 
and Manual included IBM-PC Apple.'Mac Compatible 90- 
day Warranty. Reg./$99 99. Opening Special'$69 99. To Or- 
der Or For Free Information : Davis Enterprises, 23 Raspberry 
Cr.. Beaconsfield. Quebec. Canada H9W 6C9 



BURGLAR ALARMS & HOME 
PROTECTION 



DESIGN & Build your own Home Security System. Info. 
$10 00 TNS Enterprises. PO. Box 6239. Dept C5, 
Philadelphia. PA 19136 



May the road rise to meet you, 

May the sun shine warm upon your face, 

May the wind be always at your back, 

But when it's miserable, 

May you be driving a very dressy V-6, 4WD Montero. 



It's poetry in motion, and it knows no 
bounds. 

Beneath this 4-door Montero's urbane, 
sophisticated exterior waits a 3.0-liter, 143 
horsepower V-6 up to subduing the wild trails, 
swamps or dunes youVe likely to run across. 

Whether the rising road is paved or not, 
Montero's independent torsion bar front/ 
3-link.coil spring rear suspension system 
assures very smooth going all around. 

Automatic locking hubs, with a 2-speed 
transfer case, let you slip m and out of 4-wheel 
drive at will, right from the driver's seat. And 
whether you're wearing your oldest jeans or 
your Sunday best, you'll arrive looking like a 
million. As Motor Trend observed, "The 



Montero is more reminiscent inside of a 
decked out luxury car than an off-road truck." 

Considering the fact that Montero gives you 
nearly a third more cargo space inside than 
either Cherokee or Trooper II, that's a lot 
of luxury. 

Priced from $15,519 to $19,499* (LS model), 
you couldn't wish anytliing better upon a 
traveler than a new Montero. 

Call 1-800-447-4700 for your nearest 
Mitsubislii Motors dealer. 

MITSUBISHI 

MONTERO 



A 



i:iiKJ||:!H'll 



•Mfr's. sugg. retail prices exclude tax, lie, freiglit, dlr options aiid charge.s. Actual price set by dlrs. LS mudcl shown wiili optional alloy wIim-Is. MSRP $428. 



